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2. Stop wasting 4
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Ioday's Standard3 BQARDrnv,v. .'~
for Quality in
Breadboarding. BRAf'I() Stop wasting time designing:"'ll... / ...· ,

• ~top wasti.ngyour computer circuits. Now you can
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EDITORIAL
NOW'S THE TIME

Now, according to Webster's New World Dictionary, means "at the
present time; at this moment." Electronics Now is just what its
name implies: a compilation of what is happening in electronics at
this moment!

Electronics Now brings you the latest news, the newest products,
the most useful training, the most exciting projects, the newest
how-to information. We help you learn how it works, how to keep it
working, and, of course, how to make your own. We even show
you what may happen tomorrow.

Above all else, we remain your electronics magazine. We know
that the great majority (89%) of you earn your living in electronics.
But you are the engineers and technicians to whom being an
electronics professional is more than just a job. In your spare
time-your leisure time-your personal time-you still want to
know and learn more about electronics.

You want to know how Caller ID works. You want to know how
digital audio tape compares to digital compact cassettes. You need
to know about cellular telephone services and the personal
communication networks of tomorrow. You need to know what
microprocessor your next computer will have. You have to know
what the next generation ICs will be like.

Bringing you information on those and other subjects is our forte.
We work and strive to stay on top, to learn, to explore, and follow
late-breaking developments in electronics. And we do it now!
That's where our new name-Electronics Now---eomes from.
Thats what we bring to you -tOday and tomorrow­
Electronics Now l

Stay with us as we evolve and grow to meet the ever growing
challenge of the electronics revolution. Stay with us as we continue
our quest for the most exciting, most revoluflonary and most
daring developments of today and tomorrow. Become, through our
pages, a part of the most important and influential segment of our
modem world. Come with us as we become Electronics Now.

Larry Steckler, EHF/CET
Editor-in-Chief and Publisher



ELECTRONICS ENGINEERS'
HANDBOOK, Third Edition
Edited by O,G, Fink
and O. Christiansen

Completely revised. expanded. and updated,
this third edition of the desktop reference is
widely considered the definitive work in its field .
covering all aspects of today's electronics
engineering. Written and compiled by more than
170 experts , this giant handbook shows you
how to use the latest desig n and cost-cutting
solutions at work in the industry today. You' ll
find a wealth of new material on electronic
systems design , computer systems and digital
recording. telecommunications, process control,
laser technology, and CAD of electronic circuits.
It deals with the full range of theory and prac ­
tice. covering essential principles, data, devices,
components. assemblies, circuits, functions, and
applications.

2,624 pages 1.800 illustrations Book No. 9255H Hardcover

As a member of t he
Electronics Engineers'
Book Club •••
. . . you'll enioY receiving Club bulletinsevery 3-4
weeks containing exciting offers on the latest
books in the field at savings of up to 50% off of
regular publishers' prices. If you want the Main
Selection do nothing and it will be shipped
automatically . If you want another book, or no
book at all, simply return the reply form to us by
the dale specified. You'll always have at least
10 days to decide. Your only obligation is to
purchase3 more books during the next 2 years.
after which you may cancel your membership
at any time. ~.~__ Cll rm EESC

ELECTRONICS ENGINEERS'
IlOOl( cwe _

BI.... R. S"mmil . PA 1~

D Y ES I Please send me ElectTOllics Engineers' Handbook. 3Jd Ed.
(9255H), billing me $9.95 plus shipp ing/handling & tax. Enroll me as a
member 01 the electronics Engineers' Book Club accord ing to the terms
outlined in this ad . II not eeuenee. I ma y return the book wilh in 10 days
and have my membership cancelled. A shipping/handling ch arge & sales
tax will be added 10 all orders.

Name _

Address

City/State _

Zip Phone _

V*"<llof .....~.. onIy. ....bJKIIO~ II)' EEBe. Canad.lIJIIIJr r....~ in u.s,lunm
Apphcants OUIa"", Ihol u.S. and C.,-.ada will~_~ ordoffing insl f\lCllOnll. APIF992
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WHAT'S NEWS
A review of the latest happenings in electronics.
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Wo rld's sma llest ha rd-disk
d rive

Hewlett-Packard Company introJ

duced the world 's smallest hard­
disk drive in Ju ne. Its 1.3-inch Kitty·
hawk Personal Storage Module can
sto re up to 21.4 megabytes of data
(fo rmatt ed). The introduction of the
matchbox-size drive by HP, not
known for its expertise in that tech­
nology, seems to assure co ntinued
life for rotating disk memories. HP 's
development makes it highly un­
likely that disk drives will be driven
out of the market by semiconductor
memory modules in the forseeable
future.

The drive was developed for
palmtop. pen-based and sub note­
book-size computers whose man­
ufac turer s are co ntinually seeking
component size , weight, and power
reductions. The disk drive package
measures 0.4 inch x 2 inches x
1.44 inches. and it weighs about
one ounce. The platters rotate at
5400 rpm. and average seek time is
less than 1B milliseconds.

HP says the drive -which will be
priced at $250 in high volume-is
far more resistant to shock than the
1.B-inch and 2.4-inch drives now
available. In addition to applications
in existing products, HP predict s
that Kittyhawk wi ll find a place in
such future products as printers. fax
machines. med ica l equipment.
communications gear. and digital
imagers . Compa ny offi cials even
see a place for it in consumer video­
game cartridges and as data stor­
age media for cellular telephones
and digital copiers.

The sub-mini disk drive was de­
veloped in cooperation with several
companies including AT&T Micro­
electronics (Berkeley Heights. NJ)
and C itizen Watch Co.• Ltd .. of
Japan. Working with AT&T Micro­
electronics. HP was able to reduce
the 20 to 30 IC's typical of most of
today's 1.B- and 2.5·inch drives to
just seven.

According to HP. the cos t of
semiconductor memory equivalent

HEWlETT-PACKARD'S 1.:1..INCH DRIVE
shown here actual ene.

to the capacity of the Ktttyhewk is
about five times the price of the
drive-and that is before the learn­
ing curve pri ce redu ctions have
taken effect. Twenty megabytes of
semiconductor memory nOON hasan
OEM price of about $1000 ($50 per
M byte). by comparison . at Kit­
tyhawk's present OEM prices. the
cost of memory is $12 per Mbyte.

The drive module stores data like
a standard Winchester drive. and it
connects with a Personal Computer
Memory Card International Associ­
ation (PCMCIA> or standard AT in­
terface. The 21.4·Mbyte drive has
two platters and three heads. The
modules contain a sensor that de­
tects impact and causes them to
shift to a self-protective mode to
preserve data.

Ad va nced MAl t ec h ni q ue
Advanced magnetic resonance

imagi ng (M Rll now permits the
measuremen t of the flexibility of
blood vessels. a key predictor of
heart disease. Scientists at GE Re­
search and Deve lopment Center
(Schenectady, NY). working closely
with researchers from the Imperial
College of Science. Technology,
and Medicine (London. U.K). have
developed a non-invasive technique

based on MRI technology that at­
multa neo usly determines blood·
flow veloci ties at diffe rent points
along a blood vessel.

The measurements obtained can
then be used to calculate the speed
at which a pressure pulse travels
C!NCJ'f from the heart and dO'NO a
vessel aft er the heart cont ract s.
Those wave propagation speeds
permit the computation of vessel­
wall flexibility. a factor in the deter­
mination of the presence of dis­
eases such as atherosclerosis .

GE's MRI technique is expected
to be able to follow changes in
blood -vessel fleXibility as people
age or as diseases develop. Be­
cause it relies on MRI angiogra­
phy.there is no need to insert a
pressure transducer on the end of a
cathe te r th at must be snake d
through the arteries. a potentially
dangerous invasive process .

A BlOO[).FLOW VElOCITY
measurement made with an MRI
Imaging technique Is studied by GE
scle ntls ts Charles Dumoulin and
Robert Darrow.

In MRI inspect ion of interna l
organs and tissues is done with a
combination of powerful magnetic
field . radio-freque ncy emissions
and computer computation. A su­
perconducting magnet within the
barrel-shaped MRI equipment can
produce a 1.5 Tesla field within its
one-meter bore where the patient is
located.

The patient within the bore is
continued on page 2 1
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VIDEO NEWS
Whats new in the fast-chang ing video industry.

DAVID LACHENBRUCH
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• Fla t panels for HDTV. There's
still no substitute for the CRT when
it comes to large-screen resolution.
but that doesn't mean that de ­
velopers around the world aren 't stili
trying to find that elusive giant pic­
ture on the wall for HDTV. Two
promising developments recently
surfaced in Japan.

Flat plasma display. The pres­
tigious Japan Broadcasting Corpo­
ration (N HK). Japan's public-televi­
sion broadcaster. recently held an
impressive progress-report demon­
st ration of a thin glass sandwich
HOTV plasma display panel that it
says could be commercialized as
soon as 1997. The system is being
developed as a joint effort wi th Mat·
sushita (Panasonic). NEG. Okl Elec­
tric . and Dal Nippon Printing . Texas
Instruments has a contract to de·
velop semiconductors for the sys­
tern. NHK is now demonstrating a
working model HOTV display panel
wi th a 16:9 widescreen aspect ratio.
the model is three inches thick and
weighs less than 18 pounds .

NHK concedes that there's more
work to do, but th inks the answers
to the remaining probl em s are in
sight. The screen has 1344 display
cell s horizontally and 800 vertically,
for a resolution of 1,075,000 pixels.
but it still falls short of the neces­
sary brightness and life for a con­
sumer display. The final version will
have smaller cell size. NHK is prom ­
ising to show a 55-inch working pro­
totype next year.

Ferroelectric LCD. Work ing wit h
a technology that others have re­
jected . Canon of Ja pan believes
that it has found the solution to the
need for giant thin colo r screens
wi th no flicker and with a wide drs­
play angle for digital HOTV. Whi le
others work wi th the frustratingly
difficult problems of active matrix
LCO's , Canon has chose n to sam ­
ble on ferroelectric LCO (FELCD>. a
technology known since 1974. c eo­
on is already planning to build sev­
eral plants to mass-produce con­
sumer HDTV panels.

Canon scientists believe that
there is no theoretical limit to the
size of FELCO screens. FELCD mao
tenet differs from act ive matrix LCO
transistors in that it's bi·stable-it
can on ly be switched off or on .
Once swi tched on, an FELCO mole­
cule remains on until turned off, and
vice versa. That would make it ide­
ally suited to digital TV transmission
if the problem of color rendition and
gray scale could be solved. Canon
says it has done this by calling on its
work in black-and-white and color
printers.

Canon says that it will start mak­
ing computer monitors using the
FELCO material next year, moving
to color in 1994. The company al­
ready has displayed a st ill color
screen with nearly HDTV resolu ­
tion-four time s better than com­
puter VGA color CATmonitors . The
planned 15·inch computer display
has a resolution of 1280 x 1024 pix­
els , and the proposed 16;9 HDTV
display is scheduled to have 1920
pixels in each of 1152 horizontal
lines .

• Widescre en sets In the U.S.
Thomson Consumer Elect ronic s
continues to dole out information
about its wide screen 16:9 aspect
ratio TV sets just a litt le at a time.
The first sets, due out late this year
under the RCA and PreScan labels,
will have34 -inch picture tubes made
in Thomson's tube plant in Italy. The
company is shooting for a price of
$4000-$5000 for the first sets,
less than the price tags for Thom­
son wrdescree n sets that are al­
ready available in Europe. However;
Thomson plans to start manufactur­
ing widescreen tubes in the U.S. in
1994 . and its goal for that time is a
34·inch widescreen set at about the
price of todeys 35-inch standard as­
pect ration (4:3> sets, which now
start at less than $2000. In addition
to the 34 -inch d trec t -vre w set,
Thomson plans to offe r widescreen
projection sets in larger sizes begin­
ning next year.

• Hugh es-JVC projection
pact. Hughes Aircraft. which has
manufactured multi-million dollar
video projec tors for the Pentagon,
is gearing up for civilian production.
Hughes has been seeking a con­
sumer-electrcntca partner to de­
velop a consumer ve rs ion of its
liquid-crystal lightvalve (LCLV) proj­
ection sys tem . It finally found that
partner in Japan's J VC . Hoqhes­
JVC Technology Co rp., 60% owned
by Hughes and 40 % by JVC, will
develop consumer and commercial
vers ions of LCLV projectors. The
system combines a htqh-resoluncn
CAT for image generation with sep­
arate LCD panels and an external
light source to provide a very bright
picture with high resolution. It is a
candidate for future giant-screen
HDTV projection sets.

This fall, Hughes-JVC will market
professional models al ready de ­
veloped by Hughes. priced from
$8000 to more than a million dol­
lars ; consume r versions will cost
from $ 2000 to $ 7000. JVC will
manufacture consumer projectors
and key components in Japan. and
w ill d is t r ibute LC LV projectors
worldwide throug h its sales net ­
work. Hughes said that HOTV reso­
lution has been achieved with LCLV
projectors , and 35mm·film resolu ­
t ion is the next target it will be
shooti ng for.

• 8mm video decks he re. The
success of the 8mm video format in
camcorders must be followed by
decks for showing and editing home
videos . Sony was the only source
8mm decks, but two others have
appeared. The compact decks wi th
hi-f stereo sound . which carry the
RCA and Samsung brand names .
are expected to sell for about $499.
They're both made by Korea's Sam­
sung. In the future is a dual-well
8mmNHS deck to transfer 8mm
videos to VHS cassettes and for
editing home videos. Go-Video has
already shown a prototype mode l.
due next year. R -E
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DOUBLE AND HIGH DENSITY
Is there any truth to the rumor

I've heard that th e only dif­
ference between 3'h-inch dou­
ble- and high -dens ity disks is
the extra hole in the corner of
the plastic package? Just about
everybody I know buys the dou­
ble-density variety an d then
punches a hole In the plastic
case to turn the disks Into high­
density ones. I've done it myself
and can't see any differenc e be­
tween these disks and the ones
with " HO" stamped on them.-F.
Foeg, Frish, CA

This is one of those limes when I
heve to say that your guess is as
good as mine. I've done the same
thing to double-density disks and
have never had a problem either. I
know people who swear they' re dif­
ferent but I've never had a pract ical
example of it.

I remember reading a long de­
scription of the chemical difference
in the media but it seems to have
made little impression on me since
alii remember is that the articl e was
long and technical-the details have
disappeared comple tely from my
mind.

From a practical point of view, I've
had more trouble with "rea'" htqh­
density 3Y1·inch disks than wit h the
ones I've punched or drilled into ex­
is tence. This is just as tru e for
name-brand disks as it is for the
generic (and cheaper) variety.

Ju st about the only piece of hard
information I have for you is the fact
that some older hiqh-density 3'12·
inch disk drives don't have the LED
and sensor setup to look for the
extra hole, Those drives are usually
found on the older PS2 computers
from IBM ,

I knOVol that this letter- and the
ans.....-er-wifl spark a host of mail
from people who are into disk media
chemist ry. That may be a good thing
because this rumor about 3'h·inch
disks has been f loa ting around
since the hiqh-denslty variety first

FIG.1-A SECOND HOLE INDICATES
that a di sk is hlglHlensity,

came on the market. If people out
there really have the answer, and the
creden tials to back it up, I look for­
ward to hearing from them and I'll be
sure to pass the " rear ' information
along.

THE APPLE FAMILY
I 'm th ink ing abou t buy ing a

used Apple li e for my son s ince
the re a re so me good buys
around, but I'm not sure about
the difference bet w een these
computers and the other mem ­
bers of the Apple fam il y. Al so,
I'd li ke to know II I can use my
color TV for a monitor or will
eve ryth ing be unreadable?-S,
Gibbs, Redondo Beach, CA

App le isn't what App le once was.
Ir s sad but true that while Apple
made a lot of money with the Apple
II series by saturation selling in the
educational market (mos tly grade
schools) , they seemed to have
shifted their corporate focus to the
Macintosh. V'lhile there are some
similarit ies between all the mem­
bers of the Apple 11 family, they are a
completely different breed from the
Macintosh,

Once upon a time. Apple II com­
puters were targeted mostly at the
schools and the Macmtoshes were
aimed at the graphic arts , but this
seems to beve changed . Apple has
reduced the amount of corporate
resources devoted to the Apple II
and has been touting the Mac intosh

as an alternative to IBM cornpau­
bles in the business world.

To answer yo ur first quest ion
more specifically, there's a big dif·
terence between the Apple lie and
the App le IIgs. The " e" stands for
" enhanced" to highlight the dff­
terence between it and the olde r
Apple II + it replaced, The " gs"
stands for "graphics/ sound" and is
a way of emphasizing the difference
between it and the older Apple lie
you' re thinking of buying.

V'lhile the Apple IIgs can run a lot
of the softwa re written for the App le
lie, the reverse isn't true at all. The
hardware is very different and so are
the capabili ties of the two me ­
chines. If you have some specitc
software in mind, a used Apple lie
can be a good buy but. if you're sold
on the idea of having one of the
App le II series of computers, spring
for the ext ra bucks and hunt up a
used Apple 119S,

It may interest you to knOVol that
friends of mine who teach the co rn­
puter courses in grade schools tell
me that ir s getting harder and hard·
er to find new software for the Apple
II computers-even for the top of
the line Apple IIgs. You should
check wit h people in the schools
near you and find out for yourself
since even th e world's greatest
computer isn't worth anyt hing if the
larger software companies are with·
drawing their support . Remember
these peop le are market driven and
they may knOVol something IN€ don't .
lt's not always wise to rely com­
pletely on the advice of the sales­
men in the Apple stores. They make
their money selling computers, not
wri ting the software that will run on
them.

As far as using a TV is concerned.
it might be OK for games but if you
want to do anything more serious ,
you' ll find it entirely unsuitable. You
might save some money by not buy­
ing a real monitor but irs a safe bet
that all those savings will go into eye
exams and new glasses.
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By Studying at Home

Earn Your B.S. Degree
in

ELECTRONICS
or

COMPUTERS

faster now, but I find that the cur­
so r speed hasn 't chang ed
much. Is there anything I can do
about this because speeding up
the cursor will make my new
computer seem to run even fast­
er_- B, Geoff, Fischer, IN

Although your expec ta t io ns
haven't quite been met, I guarantee
that making such a major change in
your computer horsepowe r has also
made a change in the speed of your
cursor.The reasonyou haven't seen
as much of a change as you would
like is simply that the speed of the
curso r is depe ndent on three sepa­
rate factors:
• Basic computer speed
• Basic video speed
• Basic keyboard speed
and all you've done is changed one
of these factors.

N(MI that you have a computer
that runs at a furious rate of speed,
the cursor speed is being limited by
the speed of ei ther you r video
adapter or your keyboerd-c-whtch­
ever is less .

Remember that when the key­
board sends an instruction to move
the cursor, the computer tells the
video adapter to do it. The comput­
er doe s its part of the job pretty
qurckly but the other two compo­
nents operate much more slowly­
particularly the keyboard.

HONe'Ver, it's a good thing that the
keyboard is the slowest component
because the keyboard repeat rate
can be chan ged wi th software.
(Thera isn' t much you can do about
'the spee d of your video adapter.
short of spending a lot of money for
fast video card)

There are several public domain
prog rams (and some commercial
ones as ......ell) for changing the key­
board repeat rate, but all of them
have one slight disadvantage: they
steal a certain amount, however lit­
tle, of valuable memory. That can be
a really big problem.

The answer is a small public do­
main program called FAST.COM
that cuts the keyboard repeat delay
toa bare minimum. I've been using it
for several years without any trou­
ble, and I run it automatically every
time I turn on my computer. I've put
it on the RE-BBS (516-293-2283.
1200/2400 , BN1 ) so you can down­
load it and see if it works. R·E

SPEEDING CURSOR
I recently upgraded from my

old XT computer and got a much
faster 386SX th at ru ns at 20
MHz. Everyth ing runs mu ch

VIDEO IC's
I' m inte res te d in build ing

some video devices but I'm hav­
ing a hard time locati ng the IC's
that are best suited to the clr­
cuits I have In mind. Do you have
any supplier that spec ializes in
carrying th ese ch lp s?-M.
Brown, London, UK

I sympathize w ith you because
I've frequently run into the same
problem myself. It's a hard and fast
rule that the more specialized the
IC, the harde r it is to find - es'
pecially in single quantit ies and with ­
out having to mee t any minimum
order.

The best place to begin your hunt
for these parts is with the very peo­
ple who make them-the Ie man­
ufacturers. If you' re lucky, you 'll be
able to get some freebie " engineer­
ing samples" from them. This is only
true if you get the right person on
the phone and you identify yourself
in such a way as to let them think it's
worth their while to send you the
stuff you want.

Remember, they' re in the bust­
ness of making chips for sale and if
they believe that a small sample now
can lead to a large order later on,
you'll get what you need.

A second line of approach is to
find out who their distributors are in
your area and trying the same line
with them. Your chances aren' t as
good with a distributor, but you nev­
er know. The salesperson might let
you pay for a few parts (and ship­
ping), without having to meet their
minimum order quantity.

The last al ternative-although
you might not like it-is to fill out the
minimum order by stoc king up on
parts you'll be able 10 use later on.
This means s tuff that may be
needed for something else you have
in mind but don't intend to actually
start for a while.

Getti ng anything in Single quan­
tities is the hardest thing an experi­
menter can do. There are, however,
suppliers who stock a wide variety
of components and 1(MI or no mini­
mum orders.

Accudiled by
lhe Accrediting Cumml"Jon of th e

N.llonlll Hom e Study Co uncil
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GRANTHA M

College of Engineering
Grantham College Road
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Grantham College of Engineering,
now in OUf 42nd year, is highly ex­
perienced in "di stance cd ucation"­
teaching by co rrespondence- th rough
primed materials, computer materials.
fax, and phone.

No co mmut ing 10 class. Study at
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Our Computer B.S. Degree Pro­
gram includes cou rses in BASIC.
PAS CAL and C languages - as well as
Assembly language. MS DOS. CADD,
Robot ics. and much more.

OUT Electronics B.S. Degree Pro­
gram includes cou rses in Solid-State
Circuit Analysis and Design, Co ntro l
Sys tems, Analogj Digita l Co mmunica­
tio ns,MicrowaveEngr, and much more.

An imponant part of being pre­
pared to move up is hold ing th e right
collegedegree, and the absolutely neces­
sary part is knowi ng your field.
Grantham can help you both ways­
to learn more and to earn your degree

!\I in the process.
2! Write or phone for our free
.8 catalog. T oll free, 1-800-955-2527, or
~ see mailing address below.
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SOLID-STATE RELAY UPDATE
Regarding the article. " So lid­

State Re lay" (R a d i o - El e c ­
t ron ic s, May 1992) . a very impor­
tant feature is the zero -current
switch-off characte ris tic inherent in
the triac.

The interruption of the circuit at
the instant the current is zero avoids
voltage spikes that could be pro­
duced by the stored energy (El in
the di stributed inductance o f the
power line and leakage inductance
of the mains <line) transformer (LJ if
the current is suddenly interrupted
at a non -zero value. as occ urs wi th
mechanical contact breakers. As
we know. E = 'h U2 . At the instant
the current cross es zero, the sto red
energy is also zero.

These voltage transients , which
are caused by swi tching heavy cur­
rents, are often the reason for failure
of electronic equipmen t connected
to the same line. The solrd-atate re­
lay prevents such damage.
LEO BATISTA
Professor of B ectric Au tomation
University of Sao Paulo
Sao Paulo. Brazil

A REAL HUM-DINGER
I appreciated the response to the

GO-hertz hu m qu est ion that ap­
peared in Ask R-E in the June issue
of Ra d io-Electron ics. I had the
same problem with my speaker sys­
tem. I took you r advice. and my
problems were solved . Thanks!
JEFF FAUSCEUA
Kirtland. OH

ANOTHER HUM STOPPER
I enjoy readi ng Ask R-E each

mont h. The GO-hertz hum problem
described in the June issue could
be caused by a ground loop. When
co mponents of a stereo system
that are connected by patch cords
receive their power from different
120-volt receptacles, a ground loop
can be formed by a small amount of
alternating current flowing in the
shield of a shielded patch cord. That

current flow is caused by a small
poten tial difference in the neutral
conducto r wi ring in a building's 120 ­
volt ci rcuits .

There is help for this type of hum
problem. Radio Shack has a stereo
ground-loop isolator, No. 270-054 .
which is a patch cord wi th two audio
isol ati on trans formers incl uded.
Th ose t rans fo rmers b rea k the
groun d-loop circuit. t hereby stop­
ping the current flowthat causes the
hum.

The ground loop isolator is listed
on page 60 of Radio Shack 's 1992
catalog in the automotive section. It
can be used in line-level circuits of
any audio equipment. I have suc­
cessfu lly used this device in audio
component hookups.
JACK P. SONNEMAN
Fayetteville. OH

ROSICRUCIANS, ALIVE AND WELL
I am wri ting in response to the

it em in Ask R-E (Ra d io -Ele c ­
tronic s , June 1992) about FM an­
tennas that use household wiri ng.
Perhaps they have d isappeared.
wh ich is fine by me. but Rosicru­
cians (A M ORC) haven' t. I sub­
scribe to Radio-Electronics and
have done so for quite so me time. I
am also a member of the Rosicru ­
cian Order. AMORC. and have been
a member for just as long . if not
longer.

Until the time comes when I no
longer receive the valued informa­
t ion that I do from both Radio­
Electronics and AMORC, I wi ll be
affiliated with both. Your quest ions
are we lcome.
CHARLES R. BAILEY
2123 Grand St. N.E.
Minneapolis, MN 55418

TURN-SIGNAL AMPUAER
Regarding the request from W.

Baker in Ask R-E (Ra d io -Ele c ­
tronics . April 1992) for a tum -sig­
nal amp lifi er. I have design ed a
simple. low-cost device that is in­
tended to solve that problem.

The product requires no wiring in
any vehicle . be it a bus. truck , or
automobile , and operates with a
time delay. A 2SQO.Hz beep is gen­
erated after a fixed-time delay and is
repeated at this same delay for as
long as the tum-Signal swi tch is on.
For example , when the tum-signal
swi tch is selecte d to indicat e a tum,
45 seconds later if the sel ec tor
swi tch is still on. a 2S00-Hz beep is
emitted. The beep is repeated 45
seconds later. and will keep occur­
ring at 45-second intervals for as
long as the tum Signal remains on.
The time delay can be desiqned for
any value . Most customers will like­
Iy prefer a GO-second de lay. but
there wi ll be 3D-second and 45-sec­
ond delays available. or any other
that the market might desire . Two
volumes of sound are selectable by
a slide swi tch.

The product is simply installed in
any vehicle in less than two min­
utes. and winbe available from my
company for less than $20 starting
in December 1992.
ALBERT P. GREGORY
A.G. Techno/ogies
27211 Ef Pica Lane
Sun City. CA 92486

TURN-SIGNAL AMPLIFIER
In April's Ask R-E. your response

to W. Baker's request for a tum sig­
nal amplifier-to purchase and add
a chime---is expensive and gives an
undesirable indication . The "chime"
is not something most people want
to hear every time their tum-sig nal
lamps flash . Here are two oth er
pract ical solutions.

Wagner Lighting nQIN markets a
fully solid-state, two-terminal auto­
motive flasher. On e specification
that has been an iss ue since the
project started is the audio output.
since there is no bimetallic blade or
relay to make the sound. An audio
transducer was added to generate
the familiar click that drivers associ­
ate with flashers.

Because a solid-state flasher re-



The DMM our
customers desi~ed.~ ~

Before we built the new generation Bec kman
lndusrial Series 2000 D:lIMs, we asked people
like you what you n,(lf~vwant.

You want more. More rest and measurement
capabilities. More troubleshooting features. All
in an sffordablc h and-held mL\1. TIle Series 2<XlO
features the widest rJoge Freq ue ncy Counter in
any professional D.\1~ 1, a full-ra nge Capacitance
~1t.1er. True It\lS mea surements . lntermiuent
Detection. 5On.<; Pulse Detection. and Peak
~leasurl'J1lcnl capabilities. Pluss. the $(:rK.'S 2000
is the only meter to offer autorangmg :"lini~bx

recording and relative modes.
You want a D~L\I that's easier (0 use . The

Series 20(Xrs display is 2;% larger. with bigger
digits and backlighting for easier reading, even
in the worst light. Plus the fast .} digit display
provides the high resolut ion needed foradicsing

J X)Wl'f su ppliesand generators down to lmv,
And only the Series 2000 featuresa menuing
system for fast, simple featureaccess.

!Jade in the USA

The Heckman Industrial Series 2000, priced
from $209to $279 offers you the best perfor­
rnance for your dolar. lm k againat these features:
• 4 Digit, 10,000Count Resolution
• Basic Accuracy to 0.1%
• True R..\ IS, (\C or AC on DC
• 0.01 0 Resolution
• Automatic RC".lding lIold
• 1ms Peak Hold
• Fully Autoranging Relative and ~l in Max Modes
• lntemunen t Detector
• L'L1244, IEClO lO Design
• Three Year \\arr:lOt)'

11'e Seres 2o:X) offl'r.> tbc most soIulicmfor}'OOT
l...·l'f)·day test and measurement needs. The only
D.\l\ ls designed b)' the people who use them. You.

Formoreinfomution on these new mL\ls
call (outside CA) 1-800-8;4-2708or

BI
N

(inside CA) l-ooJ-227·9781. Beckman
lndustnal Corporation. 3883 RufflO Rd..
San Diego, CA 92123-1898. ---

Becklnan Indu5triar
An Allilia/e of Emerson Electric Co .

CIRCLE $8 ON FREE INFORMATION CARD



quires an external audio transducer.
Wagner's new flasher has incorpo­
rated an attention ten er that beeps
for eight flashes aft er a delay of
about three minutes. Beeps alert
the driver that his tum signal flasher
has been left on. Because this flash­
er has two terminals, it can replace
any existing automotive tum -signal
flasher.

Another ~ to get the driver's
attention is by making the click loud­
er. A capaci tor in series with a
speaker across the load and battery
terminal of the flasher will create a
click at every lamp on/off transition.
When the flasher turns the lamps
on, a voltaqe spike will dissipate
through the speaker and create a
" click." The same thing will happen
when the flasher tums the lamps off.
The larger the capacitor and speak­
er, the louder the click . A value of 47
microfarads works welt wit h a 1~
inch speaker:

I've enj oyed R a d io -El e c ­
tronic s for years and use it to keep
my design and pracncel ski lls up to
date. Keep up the good work .

TIMOTHY W. BROOKS
Senior Design Engineer
Wagner Lighting
Sevierville, TN

TV AND X RAYS
I'm writing in regard to the item

about TVand X-rays that appeared
in Vi deo News <Ra d i o -El e c ­
t ron ics, June 1992). I'm aware that
the changes in mode rn -day TV
sets-including solid-state circuitry
and redesigned shielded CRT's­
probably make them safer to be
near than ever.

How ever, I'm also aware that
many manufac tu rers design their
products very close to the product
safety guidelines as a matter of cost
containment. Many individuals, in­
cluding office workers, children who
play video games, and students
may spend con sidera ble time in
close proximity to CRT's-either in
TV sets orcomputer terminals.That
doesn't even take into account the
increasing time that many children
spend watching TV.

In the auto industry. we are buying

safety in the form of redesigned car
bodies, safety restraints , air bags,
safety glass, anti-lock brakes, and
making sure that we crash-proof
this and that.

I agree that we must not hamper
the electronics industry, but at the
same time, Ibelieve that we must do
more to safeguard people against
radiation, which is both invisible and
harmful.
DONALD HANG
North Canton, OH

SNOOPER STOPPER
SUGGESTION

The art icle "The Snooper Stop­
per" (Ra d i o -Ele c t r o n i c s. April
1992) was very interesting. But if a
person is only interested in protect­
ing his cable box from the bulletand
10 signal. then why not use an FM­
trap. which is available from Radio
Shack <Cat. No. 15-577J for$3.69?
That would save about $2 0 com­
pared to the cost of your project.
and it needs no adjusting.
MATT STANTON
Shrewsbury. MA R·E

Chicken
Noodle

(Ul
~SOVP~

If you're in the market forgreat test andmeasurement gear. here's somefood for thought:Tekmakes abunch of it
Al l with thesame enduringquality that madeourscopes famous, Weeven havecatalogs so youcan order these

CIRCL E 185 0 1'(FREE INFORIoIATIOtl CARD



WHAT'S NEWS

continued from page 6

probed wi th high· frequency radio
signals . Those signals. under the in­
flaence of the magnet ic field. " ex­
ci te' the nuclei of the hydrogen
atoms concentrated in blood and
body organs, causing them to reso­
nate. Those resonance signals are
transmitted to a co mputer which
converts th em Into digital data.
Computer software reconstructs
the data into a picture of the objec t
being imaged on the computer's
monitor.

A Row encod ing procedure that
distinguishs between resonance
signals emitted by moving hydrogen
atoms in the bloodstream and those
in the stationary organs and struc­
tures sets GE's MRI angiography
technique apart . Signals emitted by
the mot ionless hyd rogen atoms are
suppressed while those from the
mOl/ing atoms are highlighted. The
technique can measure and calcu­
late the flexibility of the aorta and

vario us major arte ries as we ll as
most blood vessels.

To explore the cl inical relevance
of the quantitative measurement
technique. GE and Imperial College
researchers will examine how vari­
ous agents such as nicotine and ni­
troglycerine alter the flow dynamics
of blood wi thin a vessel.

Military technology for law
enfo rcement

In an effort to shed its type cast­
ing as an exc lu s ive d efens e
contractor, the Westinghouse Elec­
tronics Systems Group (Baltimore.
M Ol has unveiled a shopping list of
law-enforcement rela ted products
that it has developed. They are in­
tended for the war on drugs and are
expec ted to make law enforcement
safe r and more effec tive . Am ong
the products and sys tems are:
• A vehicle equip ped with ad­
vanc ed elec tronics providing an
automatic co mmunica tio ns link to
c riminal and motor-vehi cl e data
banks, and still-frame video capture
and transmission.

• A multi -sensor surveillance air­
craft equipped with advanced sen­
sors. communications. and naviga­
tion systems for aerial surveillance.
• A handheld instrument that de­
tects trace amounts of illicit drugs
or explosives and displays its find­
ings. The instrument does a chemi­
cal analysis of a card that is passed
over a suspect container.
• Software fo r co mpute r-assis ted
report ent ry and law enforcement
management.

By dcwm-linking the multi -sensor
airc raft's infrared and radar image to
a ground base. the aircraft can also
serve as an airborne command cen­
ter to direct and coordinate ground
activities . The vehicle -integrated
payload -elevated reconnaissance
(VIPER) sys tem integ rates radar.
electro-optical . communications .
and computer technologies into a
mobile target -detection and report­
ing system intended for border sur­
vei llance. These are commerc ial
versions of military systems that the
company has developed over the
past five decades. R·E

3ffordable products directly in case you want to do more
than just windowshop TAlK milK /1-8DIJ.42S-22DD EXT. 18 Tektronix

h stand Measuremenl

CIRCLE I U OH AlEE ..fOR lllATlON CARD



EOUIPMENT REPORTS
Beckman Industrial DM10Xl Digital Multimeter
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High-quality, innovative
meters at a

herd-to-best price.

CIRCLE 10 ON mEe IHFORIU.TlOH CARD

M ultlmeter buyers on a bud­
get have never had it so
easy-nor have they ever

had it so hard . It used to be difficult
to hnd a low-cost DMM that was
full-featured and built wi th an eye
toward safety. These days. it's east­
er than e'¥'er to find such meters . but
it's getting more difficult to choose
from amongthem.The latest crop of
low-cost high-quality DMM's to hit
the market are from Beckman in­
dustrial <Instrumentation Products
Division. 3883 Ruffin Road. San Di­
ego . CA 92123 '> Bec kman 's
DM /SXL. DM /OXL. and DMSXL
range in price fro m $34.95 to
$59.95. The DMtOXL, which we ex­
amined, costs $ 44.95.

The first thing we noticed about
th e DM fOXL was its 3'h·d ig it
(2000·count) LCD readout. The
large (O.7·inch) digits are very easy
to read.We also noticed the meter's
non-traditional color-a charcoal ­
gray cabinet with green labels and
accents . Although we ce rtainly
wou ldn't buy a DMM because of its
col or. the people at Beckman say
they did a lot of market research
that led them to choose the green
shade .

The dimensions of the DM10XL
are roughly 6 x 3 x l 1f4 inches . the
meter's face is dominated by a farge
ro tary function-selector knob
roughly in the center. The LCD is
above the knob, and a rawof 4 input
jacks is below it. Along the left front
edge is what we regard as the unit's

most innovative feature : A raw of
LED's give a rough idea of the volt­
age level at the probes even if the
meter's battery is dead! It's a good
feature because many DMM users
are careless about replacing the
battery when the lee-battery annun­
ciator indicates that it's time to do
just that. CWe assume that's be­
cause they don 't know that a low
battery can reduce a meter's ac­
curacy tremendously. which could
result in potentially dangerous srtue­
tio ns.r Beckman calls the feature
the "Safety Tester;"

The Safety Tester feature also
makes se nse for so meone who
doesn 't use a DMM regularly- a
hom e-owner. for example. who oc­
casionally uses a DMM whe n work­
ing on a home-wiring project or
when doing some work on his car.
Even when he pulls the meter out of
his tool box with a dead battery. he'll
be able to use it for besic .Jow-prect­
sron measurement s. because the
SafetyTester is powered by the volt­
age being measu red. not by the
DMM's battery.

Seven LED's indicate the voltage
being measured : One yelleM'LED is
used to indicate a negat ive voltage
(o r, in combination with another
LED , an AC voltage) A row of six
red LEO's indicates th e voltage
level: the levels indicated are 6. 12.
24. 50. 110 , and 230 volts.

The DMM section of the meter
measures AC volts in two ranges:
(200 and 740 volts), DC voltage in

five range s (200 mV. 2. 20. 200. and
1000 volts): and resistance in six
ranges (200. 2K. 20K. 200K.
2000K. and 20 megohms). A diode­
test/continuity feature is also avail­
able.

The DM IOXL can measure DC
current over five ranges <200 JJJ\. 2
mAo 20 mA 200 mA and lOA>. One
test lead must be moved for current
measurement to one of two current
jacks-one jack handles current lev­
els up to 200 milliamps: the second
handles 10 amperes . Beckman has
included two impo rtant safety fea­
tures here. First. both current inputs
are fused to protec t both the user
and the meter. Second. the meter
will sound a warning tone if you have
the test lea ds set up fo r cu rrent
measurement while the function
switch is in a voltage-measurem ent
range. That 's important because try­
ing to measure a voltage with the
test lead s set for cu rren t could
cause an excessively high current to
now.

A lo ng w i t h the fu si ng . the
DM 10XL also provides good over­
load protection on all funct ions and
ranges. That's an important safety
considera tion missing from many
low-cost meters.

The accuracy specific ations of
the DM10XL are impre ssive for a
low -cost meter. DC accuracy is
rated at ± O.7% + 1 digit : AC ac­
curacy at ± 1% +4 digits. DC cur­
rent is rated at :t 1% +1 digit for
readings in the 200·~ to 200-mA
ranges. and at :!: 2% + 3 digi ts for
readings in the tn -amp range .

The lowest-eost meter in the se·
nes . the DM5XL does not offer the
Safety Tester feature and, in gener­
al. provides lower accuracy and re­
duced measurement capabilit ies.
The DM15XL also lacks the Safety
Tester. but adds AC curren t mea­
surement and a logic-probe mode .

We were impressed by the con ­
venience and safety features built
into the $44.95 DMtoXL. We rec­
ommend it highly. R·E



ELEVEN-PI EC E RACHET TOOL K IT
Includes reversible ratche t hand le. extension
bar, six bits , twoprecision screwdrivers. and a
cutter. Comes in fitted case. Get one for your
shop. anci ber for )'Our car, another for )'Our
1001kit. To order send $11.75 USA shipping
only. ELECTRONIC TECH NOLOGY TODAY
INC.• PO Bo x 240, Massapequa Park, NY
11762-0240.

TUNABLE SOdB NOTCH A LTERs-Ior TV.
Can be tuned preci sely 10 required frequency.
MOdel 23 H·Ch·s 2·3 (50-66 Mhz) Model
46FM-eh's 4-6 plus FM (66-108 Mhz) Model
713·Ch's 7·13 (174-216 Mhz) Model 1417·Ch·s
14·17 (12C).144 MhZ) Model 1822-Ch 's 18-22
(144·174 Mhz) $30 each , includes Shipping.
Visa, MC. or check. (C.O. D. $5 ext ra~ Fast
delivery, 30 day money back. Quanl ity prices
to $16. STAR CIRCUITS, P.O. BOll 94917,
Las Vegas, Nevada 89193, 1-800- 535-7827.

FREE CATALOG l ELECTRONIC TOOLS &
TEST ECUIPMENT-Jensen's new Master
CatalOg. available tree. presents major brand
name electronics lools, 1001 kits . and lest in­
slruments, plus unique. hard·l o-find products
for asse mbly and repair and custom field ser­
vice kits available only from Je nsen. Al l fully
descnbedancliIIuslraled. Enjoyfree tech nical
support and rapid. pes t-paid delivery any­
where in me Continenta l USA. JEN SEN
TOOLS, INC., 7815 S. 46th st., Phoeni x, AZ
85 044 . P h o ne : 602-968-6231; FA X
1-800- 366-9662.

CIRCLE 115 ON FREE INFORMATION CARD
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$495 FOR A PROGRAMMABLE DC
POWER SUPPLY IS NOW A REA LI TY I
• GPIB Interface Standard . 0u1pu1 VoItager'
Current Programming & Readback . Local &
Remot e GP IB Operations . Remote Sense
Function . Programmable OveNOhage and
Overcurrem Protect ion . Software Calibra­
tion • Superior Une /L o ad Re gu lat ion
• Outpot EnablerDisable • 3 Year Warra nty.
FREE Orientalion Video available . For de­
tail s, ca ll : AM ERICAN RELIANCE INC.
800-654-9838 FA X: 818--575-(1801.

CABLE TV CONVERTE RS AN D D E­
SCRAMBLERS SB·3 , TA I·B I, MLO, M35B,
DRZ·DIC. Gall ier cata lOgand price list. Spe­
cial combos availab lo. We ship COO . Ouan­
lily discounts. Ca ll fo r pr icing on other
products. Dealers wanted . FAEE CATALOG.
We sland behind our product s where others
fail. One year warranty. ACE PRODUCTS,
1-80().234-D726.
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TWQ TRANSMITTERS IN ONE !5 MINUTE
ASSEMBLY! MONEYBACK GUARANTEE!
New Law Enforcement grade deviCe on a
single chip is the most sensitive. powerful.
stable room transmitter you can buy. Uses
any 3V-12V battery. Or attach to telephone
line to monitor all telephon e conversations
over 1 mile away without batteries ! l 00mW
output!8(). l3QMHZ. Aeceive onany FM radio
or wideband scanner.Yr·75 miCo-otransmitter.
549.95 + 1.50 S&H. VISA. MC, MO. COD's
add S4.00. DECO INDUSTR IES, Bo x 607 ,
Bedford Hills, NY 10507. 1-80CH 59-5553.
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APPLIANCE REPAIR HANDBOOK5-13
vo lum es by se rv ic e expe rts ; eesv-tc­
understand diagrams , illustrations. For majo r
appliances (air conditioners. refrigerators.
washers. dryers, microwaves, elc.). etec.
hou sewa res . personal-care appliances.
Basics of solid state , setting up shop, test
lnsuuments. $2.6 5 10 $5.90 each. Free
brochure. A PPLIANCE SERVICE, PO Box
789, Lo mbard, IL 60148. 1-708--932·9550.
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CALL NOW
AND

RESERVE
YOUR SPACE

I
I

FAX: 516-293-3115

• 6 x rete $940.00 per each insertion.
• Fast reader seMce cycle.
• Shor1lead lime lor the placemenl of

ads.

• We l ypesel and layoul the ad at no
additional charge .

C8U516-293-3000 10 reserve space .
Ask lor Arline Fishman. Limited number
of pages available. Mail materials to :
mini-ADS. ELECTRONI CS NOW, 500·B
Bi-County Blvd., Farmingdale, NY
11735 .
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Use the Free Information Card for more details on these products.
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GENERAL·PURPOSE CUT·
TER. Cable TV and ce rn­
puter network ins tallers,
and te chnic ians w ork ing
with different kinds of coax­
ial cable and wire need
sharp. ge neral pu rp ose
cutte rs. GC Elect ron ics

says it meets th is need
with its No.12-45 7 5·jnch
cutter. The tool is said to
cut through all s izes of
coaxial cable c leanly and
crisply, withou t crushing
the cable. It is also capable
of cutti ng other kinds of
wi re used in electrical and
electronic work .

The No . 12-45 7 cutter
sells for $3 .50.- GC Elec­
tronics , 180 1 M orga n
Street. Rockford. IL 61102.

CIRClE 18 ON f REE
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AUOIO REFERENCE GENER·
ATORS. The ARG-440 and
ARG-1000 audio reference
generators from Tobin Cin­
ema Sys tems are said to
genera te pure. accurate
440-Hz (A4 to musicians)
and l OaD-Hz tones. The
genera to rs also provide
preci s ion " p i nk" a nd

re ror tees 'e Di gi c om /
6 4 publi c so ft wa r e
lMFJ·1293J.

Th e MFJ · 12 71 cos ts
$49 .95.-MFJ Enterprises,
Inc.. P.O. Box 494. Missts­
Sippi Sta te, M S 39 762 :
Phone: 601-323-5869 (for
orders: 1-800-647 -1800) ;
Fax: 601-323-6551.

" ......~ ~

susce p t ibi l i t y an d in ­
creases the chances of
ma k ing QS O co nn ec ­
tion s- espe cia lly on HF
bands.

A DCD ci rc uit w it h a
LED indicates when you
are receiving signals prop­
erly. The device also fea·
tures remote packet opera­
tion. mailbox-like message
forwarding, and Net/ROM
emulation. It uses MFJ En-

matics can be displayed by
double-cltckmqon the sym­
bol of a device. The pro­
gram runs in color, gray
scale. and black-and-white.
In the colo r mode , th e
traces can be colored by
length or node. or the user
can specrtythe color desir­
ed. A 50·page manual with
diagrams of sample circuits
that can be simulated is in­
cluded.

M ac B rea db oa rd 1.0
costs $ 59.95: educational
discounts are available.­
Yoeric Soltware. 600 South
C h u r t o n # 2 4 . H il l s ­
b o ro u g h , N C 27 27 8 :
Phone: 919·644-1620.

;-: ': ' •.~.?:,­

~~~ ,.....", '.

r .o<' "'"

assignment s before ec tu­
ally doing them. The pro­
gram is said to be able to
supplement or be an alter­
native to a formal course
on digital circuits.

MacBreadboard permits
the student to select from
among over 30 two-stale
dev i c e s . b re ad b o a rd .
power supply. wires. LED's,
buzzer. seven-seqment dis­
plays. swi tches. and a logic
probe. Timing diagrams of
circuits that havebeen sim­
ulated can be di splayed
and p r in te d o ut. A
"snapshot " of the bread­
board can also be printed.
Inte grate d circ uit sc he-

VHF packet at 1200 baud
and HFpacket at 300 baud.
A data carrier detected cir­
cuit and adjustable thresh­
old control reduces noise

CIRCl E 17 ON FREE
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CUlTS TRAINER. Owners
and users of a Macintosh
co mputer (512ke with Sys­
tem 4 .1 or greater) who
want to learn more about
digi tal elec tronics can do
so with Yoeric Software 5
MacBreadboard 1.0. In­
tended for hob byist s and
students . the tra nsistor­
transistor log ic mu t rain­
er wa s designed to act like
the hardware simulators
used in many digital c ircuit
cou rses . Unlike those sim­
ulators wh ich are based on
a schematic approach ,
MacBreadboard provides a
computer representation
of a real-world object : the
student manipu la tes Ie
chips and conductors. not
individual gate s.

Students select a TI L
device by number u.e .
7400>from a menu, place it
on the representation of a
PC board on the MAC
comp uter's screen. and
"draw" conductors to con­
nect the power supply. re­
sistors, capacitors , switch­
es and other components
just as theywould in putting
together a lab breadboard.
Ac cording to Yoeric. the
program permits students
to simulate their laboratory

PACKET MOOEMfTERMINAL
MOOE CONTROLLER A
Commodore 64 / 128 corn­
puter and a handheld VHF
o r HF si ng le-sideband
tran sc e iver w ith t he
MFJ -12 71 are your tickets
for admiss io n to packet
co mm unic ation. M FJ's
mo dem /terminal mode
co ntroller plugs into your
Commod ore 's rear cas ­
sette port . It works both

MACINTOSH OIGITAL·CIR·
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" whi te " noise for audio
tests.

A 44 0 -Hz fre qu en cy
standard is used in tuning
musical ins truments and
even who le orc hes t ras .
The frequency can also ver­
ify thai tape speed is cor­
re c t a n d t ha t 0 V U
reference levels are set. A
frequency of 1000 Hz is the
traditional reference level.
Both models of audio refer­
ence g ene rat o r have
stated accu racie s of 10
parts per million . 3 ppm
to.ooosso typical.

Pink noi se applied to
tape heads after the refer­
ence tone permit playback

equalization to be precisely
set when used with a real­
time analyzer. That noise
can also be used for room
equalization . M oreover.
pink and white noise can be
mixed to simulat e t he
sound of rain. a waterfall.
surf. or vario us hissing
noises.

The outputs of the audio
reference generators are
electronically balanced at
600 ohms and deliver 0
dBm. They can also be un­
terminated at + 6 dBu. un­
ba lanced at 0 dBu . or
loaded for a lower signal
level. Each generator set
includes a calibrated circuit
boa rd. color-coded de­
tachable 16-wire cable. a
wall-outlet AC to DC con­
verter. and a mating DC
power plug. Both can be
operated from any + 12- to
+35-volt DC source.

A R G · 44 0 a nd
ARG·I000 audio reference

generators are priced at
S150.-Tobin Cinema Sys­
tems. 3227 49th Avenue
SW. Seattle . WA 98116:
Phone: 206-932-7280 .

ALLIGATOR CLIPS. A family
of five alligator clips from
fTT Pomona pe rmits the
safe electrical test ing of
components and systems
carrying up to 250 volts.
The clips are available in a
range of sizes: large heavy
duty. large. medium. mini­
ature. and disposable. All
alligator clips are coated
with durable plastic insula­
tion to prevent shock haz­
ard. shorting. or grounding
to conductive surfaces.

Tinned copper-alloy jaws
firmly grasp wires or leads
and receptacles with con­
nectors accept 2- to 4-mm
(0.087· to 0.157·inch) lead
wi res. The miniature and
disposable clips are intend­
ed for tests on densly pop-

ulated circuit boards in
rest ricted locations. They
are also usefu l is such
med ica l ap plicati on s as
electrocardiogram testing.
The larger clips are suitable
for testing for high-current
wi thstand capabil ity and
electrostatic-control prod­
ucts.

The large . heavy-duty
Model 5 785 grips object s
up to 9.5-mm (0.37 inch) in
diameter. It has an overall
length of 81 mm (3.19­
inc h) . and it ac ce pts a
sheathed banana plug . It
w ill protect agains t 250
volts . The large M odef
5 786 clip grips objec ts up

IVIN AT 839,
THI BlUIS CAN LAST
AloNG, loNG TlMI.
(ol1lentional.isdom sa,' ilyou spend less than lOllY

boos on aprobe,it ."n'l be Ioog untillhe thrill isgone

But Duraprobes-stan atSJ9.I."pIO<tical~

forever.and work with almost any scope aroundso it

v.'OOl surprise us jf)OOpia. up awhole case.Afterall.

somefolks were iust born to have the blues.

Duraprobe

Brownell I Carolton-Bates I CMI-Metennaster I Contact East I ENTE$T I INOTEK
ITC I Jensen Tools, Inc. I Joseph Electron ics I Marshall Industries

Radar Electri c I R.S. Electronics I Zack Electronics
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2.

1939 Plaza Real
OCEANSIDE. CA 92056
Phone {619) 630·4080
Telela x (6191630·6507

Call toll free
800.247. 1241

20 l umber Road BLDG. # 2
RQSlYN. NEW YORK11576
Phone {5161484-7121
Telefax (516) 484-7170

to 10 mm <0.39 inch) in di­
ameter. It includes a screw
connection for lead wires
up to 18 AWG (2.4 mmtlte
overall length IS 80.5 mm
(3.17 inches).

The Mode' 5787, 56·mm
(2.20·inches) long medium
clip, connects to a standard
a-mm banana jack. The
Model 5 788 miniature clip
has a miniature banana jack
and an overall length of 40
mm (1.57 inches). The dis­
posable Model 579 1 clip.
with an overall length of 53
mm (2.09 inches). has a
button fix/ release for lead
retent ion and a standard
banana jack.

The alligator clips are
priced from $ .98 to $3.45
each.-ITT Pomona Elec­
tronics.Customer Service.
1500 East Ninth St reet .
P.O. Box 2767. Pomona.
C A 9 1769 : P h on e :
7 14 -46 9 -2 9 0 0 : Fax :
71 4-629-3317_

INTEGRATED SURFACE
MOU NT WORKSTATION .
Manufacturers who per­
form paste and place sur­
face-mount component as·
sembly in small volume can
improve their yie lds and
their productivity with the
SMT-600Opickl place! dis­
pense system from OK In­
dustries .

The mechanic ally as­
sis ted, solder-paste dis ­
pensing and com po nent
placement sys tem is de­
signed to achieve place­
ment rates of up to 600
components per hour. It in­
tegrates a solder-paste dis­
penser and vacuum pick-up
head onto a single arm as­
sembly. That arm can be
moved in the X·Y·Z-Oaxes
while the operator's hand is
stabilized on a movable
hand rest.

Needle positioning for
paste dispensing, is said to
be precise and repeatable.
reductnq placement loca­
tion error by as much as
67%. Acco rding to OK ln-
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dustries, the mechani cal
assistance of arm assem­
bly provides a three-fold in­
crease in production over
manual pic k -and -place
method s. For prototyping
and batch produ ct ion . a
board can be pasted and
populated in one worksta­
tion while sec ured in the
adj usta ble , lockin g PC
board holder. Movement is
minim ized because the
board remains fixed dunnq
both the pasting and popu­
lating operations.

The SMT-6000 is sold
complete with a 45-com­
partment carousel. 12-inch
and 15-inch PC board held­
ers. a self-contained vac­
uum source for pick-and­
place ope rati ons , ti me/
pressure controls for dis­
pensing. a hand rest, and a
pick/place nozzle kit. Op­
tional accessories such as
stick and reel component
feede rs, a light/magnifier,
interchangeable spare ca­
ro use ls , and a feeder­
mounting bracket are also
available.

The SM T- 6000 SMT
w o rkst ation se ll s fo r
$ 3750 _- 0 K Indu st r i es.
Inc.. 4 Execut ive Plaza,
Yon ke rs, N Y 10 7 0 1:
Pho ne : 9 14 -9 69 -6800 :
Fax: 914-969-6650.

TRANSDUCERPOWERSUP­
PLY. The Model 4130 en­
capsu lated power supply
from Calex offers adjusta­
ble vol tage o ut pu t fo r
powe ring transdu ce rs .
st rain gage s. and many
kinds of laboratory equip­
ment. The power supply
provides 4 to 15 volts DC at
up to 1590 mill iamperes,
enough powe r for three
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WHY CHOOSE CrE FOR YOUR TRAINING'
• 150.000 successfulgradu<l tes from every country aro und the worl d.

• O n ly CIE rewards you for fast study. ( IE offers an Assoc l<lte Degree
program based on act ua l stu dy t ime u sed. The faster you comp lete your
degree the less your overall tuiti on .

• Stat e-of-the-art labor atory equipmen t is yours to keep and i t comes
assembled. ready for hands-on experiments.

• A pproved for eeucancnat benefits under the G.I. Bill for veterans and othe r
eligibl e persons .

• Upon graduoittfon, ClE offers free p reparation to pass t he Certi f ied
Electronics Technician Exams.

Ify ou w ant to learn about electron­
ics. and earn a good incom e wi th that
knowledge then CIE Is your best
educa tion<l l va lue.

CIE's reputation as the world
leader in home study electronics is
ba sed so lely on the success of our
graduates. And we've earn ed that
reputenon with <In unccndltfonal
commit me nt to provide our stu den ts
with the very be st electronics
training.

Ju st ask
any of the
i so.oco-crcs IGJIi ........
grClduates o f .
th e Cleve land
In st it ute o f
Electronics
who are
work ing in
high-paying
pos it io ns w it h
aerospace.
compute r.
medi cal.
au tomot ive
and comm uni·
cation firms
throughout the
w or ld.

They 'll te ll you success di dn't
come easy...but. it d id come.... than ks
to ClE. And today. a caree r in elec­
tro nics offers more opport un i t ies and
grea te r rew ards than ever before.

CIE's COMMITTED TO BEING
THE BEST... .IN O NE
AREA....ELECTRO NICS.
CIE isn't another be-everytr nng-tc­
everybody sch ool . W e t each only one
subject and we believe we're t he best
<It w hat we do. Also. CIE is accred it ed
by th e Na tional Hom e Study Council.
And w it h more than a 1.00 0 gradu­
ates each y ear. w e're th e largest
h om e st udy sch oo l sped alizin g
exc lusively in elect ron ics. ( IE h as
been trainin g career-mi nded st udent s
like yoursel f for near ly 60 years and
w e're the best at our subject .....
ELECTRONICS ... BECAUSE ITS THE
ONLY SUBJECT W E TEACH!

CIE PROVIDES YOU WITH A
LEARNING METHO D SO
GOOD, Irs PATENTED.
ClE's Auto-programmed lessons are a
proven learn in g method for bu ilding
v<l luab le electron ics caree r sk ills. Each
lesson is designed to take you step-by­
ste p and principle-by-p rincip le. And
while <III CIE lessons <Ire designed fo r
independent study. C1E'sins tructo rs
are pe rsonally avaua bre to assist you

w ith just a to ll ­
free ca ll . The
result is practical
train ing.._ th e
k ind of experi­
ence you can put
t o work in tcday's
marketp lace.

lEARN BY
DOING...WITH
STATE.QF­
THE-ART
FACILITIES
AND
EOUIPM ENT,
In 19 6 9. ( IE

pioneered t he first Electronics labora­
to ry course and in 198 4. the fir st
Mi rcoprocessor Labora t ory course.
Today. no other home study school
can mat ch ClE's state-o f-t he-art eq uip­
men t and troitining . And a ll your
laboratory eq uipmen t. books. and
lesson s are included in your tu it ion .
It's <til yours to u se w h ile you study <I t
h om e and for on -t he job art er
qraduatlcn.

PERSDNAUZED
TRAJNING....TO MATCH YO UR
BACKGRO UN D.
W hile some o f ou r st uden ts have a
w orking knowledge of ele ct ronics
others are j ust st<lrtin g out . That's
why w e've de veloped twelve career
co urses and an AAS. Degree program
t o ch oose from. So. eve n if you r n o t
su re w h ich elect ro n ics career is best
for you. ( IE can get you started w it h

core lessons eppucaete to au areas o f
electro nics. And every ClE course you
take ea rns you credit towards comple­
tion o f your Associate in Applied
Science Degree. So you can work
toward your degree in stages or as
fast as you w ish. In fact. ( IE is the
only school that ac tua lly rewards you
for fas t study. Wh ich can save you
thou sand s of dollars.

SEND TO DA Y FOR YOUR ( IE ( OURSE
CATAlOG AND W E'll SEN D YOU A
FREE 24 PAGE ClE ELECTRON ICS
SYMBOL HANDBOOK!

•••••••••••••••
• 0 YES! I w an t to get started . •
• Send me my ClE school cat al og Includ- •
• In g details abou t the Associate Degree •
• Program. IFor your con venience. ( IE •

1 w ilt have a represen tat ive contact you - 1
there is n o ob ligation .! AE42

1 1
• Name: •

• Address ' •
1 1
• City; Stale: .

; Zip: Ag e: =g>

1 1 JI,Phone N0,I __ 1 •

1 I ~Check bo~ for G.': Bulletin aeoems ~

• o Veteran o Aw ve Duty • iD

:11II:!EIm Iiii' ::1 ' ) l a~CLE VEL A N D \
1 INSTITUTE OF " 1 K
• ELECTRO NI CS ""~ . ~ • ~
1 t776East 17thSlrOOI "' '' 1'IOOl 0l'''''''''''''''' I Q

Cle~eland . OhiO44114 ""1.",01""" :l<
• (216) 76 1.9400 ~"'~ 1934, •

31
•••••••••••••••
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cilloscope probe, and there
is no need for a ground ref·
erence to make the mea­
surement. The model
ADF15. from Test Probes.
Inc. was designed to permit
th e oscil los cope to be
grounded for safety while
measuremen ts are made
without isolation ampli -

fiers . This feature is said to
eliminate errors caused by
the voltaqe differences be·
tween two amplifie rs and
two probes.

The ADFIS is intended
for making high voltage dif·
ferennal measurements in
switching power supplies.
motor controllers that in­
clude thyristors. and power
MOSFET's. It ca n also
make accurate measure­
ments of small signal dil­
ferences in the presence of
high comm on-mode volt ­
age. The probe's band­
width covers the range of
DC to 15 MHz and it has a
switchable x 20 to x 200
attenuat ion mode.

The probe is powered by
four AA batteries or an ex­
temal 6-\IOlt DC converter
(not supplied). The price in­
cludes standard probes. al­
ligator enos. and spnnq-np
probe s wi th banana-plug
leads.

The ADF1S probe i s
priced at $375 .- Tesl
Probes, Inc., 9178 Brown
Deer Road. San Diego. CA
9 2 12 1: P ho ne :
619·535-9292. R·E
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ment s for incandescent
lamps in existing product s.
Mc LED 's are made w ith
from two to eight LED dies
to obtain light output com­
parable to that of the mean­
descent bulb it replaces.
The mulh-LED lamps are of­
fered with w ire ends or
s tanda rd inc andesce nt
lamp bases. They are said
to run coole r and save the
time and cost of frequent
filament lamp replacement
in the field.

The lamps arebeing sold
as replacements for mfnia­
ture and sub-miniature in­
can descent lamps with
ratings from 2 to 20 volts
AC or DC. The AC lamp
replacements include mini­
ature recti fier bridges to
permit them to o perate
from AC sources. (lndividu·
al LED dies draw currents
of 2 to 25 milliamperes at
1.5 to 2.8 volts DCJ The
DC lamp replacements can
be mounted directly on PC
boards or front panels.
Lumex obtains a near-while
light output for its lamps by
mixing LED dies that emit
di ffe rent colo r s on the
same lamp header.

The pnces of McLED's
vary from $ 1.00 to $10
each, depending on order
quantity. color. and pack­
aqe.c-Lumer Opto/Compo­
nents Inc.. 292 East Hellen
Road. Palatine. lL 60067:
Phone : 708·359·2790 ;
Fa" 708·359·8904.

DIFFERENTIAL OS­
CILLOSCOPE PROBE. Two
di fferent signals can be
mea sured on one o s ­
cilloscope channel with this
ac t ive d iffe rentia l os -
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tached to the ends of one
of the six universal cables
in the TPI-SOIO kit. Be ­
cause no Crimping or sol­
dering is required . the
cables can be used repeat­
edly and in different config­
urations. The six RG-58
cables in the kit are double­
braid shielded. 48 inches
long . and have soft poly-

vinyl chloride (PVC) jack­
ets.

The TPI ·300 0A con­
nector kit include two male
and two female connectors
for BNC, N. UHF, and TNC
adapters and one male and
one female connector for
the SMA. Mini·UHF, F. and
RCA adapters along with
six universal interfaces.

All connectors have sil­
ver-plated machined brass
shells and gold-plated con­
tacts. Both kits are said to
be convenient for servicing
co mmunic atio ns equip­
ment and local-area net­
works in the fie ld . and
interlacing or connec ting
for various RF systems and
test equipment .

The TPI-SOIO ki t con­
taining six cables and a
plastic-coated wall rack is
pric ed at $98 . The
TPI-3000A connec tor kit
with 24 co nnectors sell s
fo r $ 150.-Test Probes,
Inc•. 9178 Brown Deer
Road. San D iego , CA
92 12 1: Ph one :
800-368·5719.

BRIGHT LEO LAMPS. The
liqht-ermttinq diode lamps
in thi s new fami ly from
Lumex Opto/Components
are intended as replace-
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350·ohm gages or tran s­
ducers that require to-volt
excitation .

Voltage can be adjusted
with a built-in potentiome­
ter. Line and load regulation
are 0 .05 %. Rip ple and
noise are less than 0.5 milli­
volt rms. The power supply
has built-in remote sensing.
it is short -circuit protected .
and it has an internal ther­
mal shutdown switch. The
M odel 4 130 can operate at
fun load to temperatures of
70cC. lt measures 3.75 x 2
x 2.87 inches and weighs
only 18 ounces. The case
has two molded-in mount·
ing holes. and mounting
bolts are provided with the
supply.

Options for input volt­
ages for the M ode l 4 130
are 110. 115. 220. 230. or
240 volts AC. Prices start
at $122.-Calex Mfg . Co.,
Inc.. 2401 Stanwell Drive.
Concord. CA 94520-4841:
Phon e : 800 -542 ·3355 :
Fax: 51 0·687-3333.

COAXIAL ADAPTER CABLE
KIT AND CONNECTOR KIT.
Test Probes ' univers al
coaxial adapter cable kit .
TPI·SOIO. is intended for

~_ use with the company's
TPI-3000A co nnector kit.

! Each of the six adapter ca­! bles in the kit accepts all
; combi na tions of BNC .

. TNC. SMA. N. UHF. M ini­
~ UHF. F. and RCA co n­
l'! nectars .
~ According to the manu­
g facturer, any co mbinatio n
iIi of two connectors from the

24 av ai lab le i n t he
32 TPI·3000A kit can be at-



NEW LIT
Use The Free Information Card for fast response.

USING ON LINE SCIENTIFIC
& ENGI NEERI NG DATA­
BASES; by Harley Bjelland.
WI nd crest/MeGraw-Hili,
Blu e Ridge Summit, PA
17294-DB50; S26.95.

Engineers. tec hnicians.
sc ientists. hobbyist s. and
tec hnical writers always
seem to be hungry for
fac ts , and they m ig h t
spend hours searching for
just the right informati on
before they start or com­
plete a project. But we are
now undergoing an infor­
mat ion explosion, and it
seem s that the leading
edge of scienti fic and engi­
neering knowledge always
seems to elude our ability
to keep up. Books, maga-
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zines. technica l papers and
other printed materials are
no longer the only sources
of tec hnical data: on-line
co mputer databases are
helping o ut by prov iding
current information that is
easily accessible through
your modem-equipped PC.

This book explains how
to conduct successful on­
line scientific and engineer-

ing datbase search with a
minimum inves tment of
time, effort , and expense. It
describes the required
computer hardwa re and
software and explains the
advantages and disadvan­
tages of each database
service. Step-by-step. illus­
trated instructions tell you
how to tap into the power
of en-line databases. and
sample searches show ex­
actly what you'll see as you
work your way through spe­
cific database menus. Also
explained are ways to save
money by using command­
line searc hes and other
shortcuts.
Descriptions are given for
major technical and con -

sumer on-line databases
including EasyNet. Dialog,
BRS. MEAD. STN. ORBIT.
Dow Jones , and EPIC ,
Techniques are presented
for evaluating information
obta ined throu gh on-line
systems and putting it to
profitable use,

1992 CATALOG; from nm ­
PakElectronic Components,
1355 Shoreway Road, Bel·
mont, CA 94002; free .

This 3D-page free bro­
chure from Jtm-Pak con­
tains listings and illustra­
tions of over 600 of it s
products for el ec t ronic
hobbyists and profession­
als. For example. you'll find
listing s of the co mpany's
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Col ll'ge ha' r<'(/ un~llu i li on reres ,lnd offe f'5 low
mo nlhly payn'l'nt pl.,n~ with no financ e /,'1'<;. So
don 't delay , caU 01 ",n il" fOf more infonn.l lion
ludJY~

Peoples Correge inlrod u,..... some lraining fi"h 10
makl' your II'Jrn ing e~perit'l1ce mOfl' (Ompl" le:

• Accelerated Led'n ing System - J ,c ie n li fiCJ II ~'

prOVl'n study system lhat help' yo u l"arn I,w,,,
and ea sil'r lh ,ln " vef before.

· Viu l'o Tulor T,.,;ning Tapes - give you ,1
perm,l nent, v;<ual rl'<:ordof info,m.1tiV<' It"Clu""
and do,e-up dem on'trat ions.

• h pe riencl' Labs _ pro/ess iona lly dt'$igned
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"~p"lienl;e.

• rndwry Ct"rtifil:ation Training Guide _ prov ided
wilh fou r 01 our pl08fam, P'el"" es yo u lOt
examinJl ion~ you m.Jy lake lo r you' pro fession,11
license or certifica tion
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Techno logy
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proces so r Technology

• Computer S" ", ic ing '" ffe<:l,onics T.-..:hno lu8Y
• Spc."(Cia lizl'd Associate Deg ,ee In EIl"Ct'onin

Tec hno logy

[),'pending on Ih", p rogram you s",I,·c\, yuu'rr
perfect yo ur , kirrs using th is advanced {'quipml'nt,
included in the price of tuiti on,

• I!JM-Compatibl e Personal Compull'r
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• Digital Log ic Probe
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A' nwdl'm.Jnd for computl'f'5 J nd micmpron~ssor,

in busine~~, manufacturing ,1IldcommunicJ tion s
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S40.000 a yeal ," Nov>' th ro ugh Peoples College
of Indepe nde nt Stud ies you can trJ in fur this
ex(i ting field without in lN rupl;ng you' iub or
ho me IiiI' ,
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CIRClE 27 ON fREE
INFORMATION CARD

offerings in resistors, ca­
pacitors, trimmers, and po­
tentiometers. You'll also be
able to find active devices
from d io de s a nd LED
lamps to digital and linear
integrated circuits, micro.
proc essors, and memo­
ries. Packaging products
be ing o ffe re d inc lude
breadboards, enclosures,
co nnectors , fan s , heat
sinks and power supplies.
Manufacturing equipment
from Jim-Pak includes sol­
de r ing i ro ns and han d
too ls. Reference and text
books of interest to the
electronics community are
also listed in the catalog. A
state-by-s tate listing of
over 300 of .Jtm-Pak's
stores is included.

THE MOOERN OSCILLAl ~R
CIRCUITENCYCLOPEOIA; by
Rudotl F. Grat TAB Book"
Division of McGraw-HIli
Inc., Blue Ridge Summit, PA
17 294· 0850 ; Tel.
1,800-822·8138; S12.95.

This circuit encyclopedia
is a handy reference for
those who want instant ac­
cess to more than 250
proven. practical oscillator
circuit designs. Some of
the circuits conta in late­
model ICs that simpli fy
their construction and re­
duce the number of com­
ponents needed. Needless
to say. they add to the ver­
satility and reliability of the
resulting oscillator.

Mr. Graf's encyclopedia
includes schematics for vir­
tually every type of os­
cillator circuit that has ever
been de sig ne d-some
that are very familiar and
others that are obscure­
even to ex pe r ts. The
names of many of the os­
cillator circuits are familiar
to students and seasoned
professionals alike. Their
operation is taught in engi­
neering classes as well as
vocational and military tech
schools. There are. for ex­
ample , the old familiar
Armst rong, Clapp, Colpit­
ts, Franklin, Hartley, Hertz,
M iller, Pierce and Wi en­
bridge oscillators aswell as
aud io , blocking, crystal ,
multivibratcr and electron­
coupled versions.

CIRCLE 28 ON FREE
INFORMATIO N CARD

The schematics and de-
scriptions are organized by
application for easy refer­
ence. The ci rcui t sche­
matics and descriptive text
have been reprod uced in
the same form in which
they were origina lly pub­
lished in such sources as
Radio-Electronics . This
was done by Mr. Graf to
prevent transcription errors
and make the m instantly
recognizable to read ers
who might have seen them
in the past . The orig inal
source for each circuit is
listed in a section at the
back of the encyclopedia.
That permits readers to re­
fer back to the source pub­
lications for additional infor­
mation on construction and
application.

THE ARRL SATELLITE AN·
THDLOGY: 2nd Edition; from

The Am erican Radio Relay
l eague, 225 Main Street,
Newington, CT06111; S8.00.

In the 30 years since the
first amateur-radio satellite
was lau nched , sa tell i te
technology has become in­
creasingly soph ist icated.
Nevertheless, cornrnumca­
non with satellites has be­
come easier. This collec­
tion of articles from ARRL's
QST magazine is intended
to help amateur radio oper­
ators participate in satellite
communications: they dis­
pel the myth that satellite
operating is expensive and
difficult .

CIRClE 29 ON FREE
INFORMATION CARD

Amateurs can access
satelli tes wi th equipment
they already own.The infor­
mative articles discuss ac­
tive amateur satell ites,
their ope rating fea tures ,
and hO'N to access them.
Several article s, whose
content is still valid today,
were retained from the first
edition. Subject s include
satellite tracking and con­
versing with other oper­
ators in othe r countries.
More recent art icles dis ­
cuss present ly operating
satellites such as AMSAT­
OSCAR 13, and look at the
next generation of OSCAR
satellites.

TROUBLESHOOTING& RE·
PAIRING ELECTRONIC MU·
SIC SYNTHESIZERS; by 0.·
Iton T. Horn. TAB Books,
Division 01 McGraw-HIli
lne., Blue Ri dgeSum mit, PA
1729 4· 08 50; T. I .
1·800-822·8138; S16.95.

As music synthesizers
become more popu la r,

there is an increasing de­
mand for instruction mate­
rial on their maintenance
and repair. This book was
written for musicians who
want to repair their own
equipment as well as elec­
tronic hobbyists and tech·
mcjens who need a reliable
source of informa tion on
synthesizer t roubleshoot­
ing and repair. Mr. Horn's
book gives complete , step'
by-step instructions for ser­
vicing synthesizers and re­
placing their components.
Both the older analog and
more modem digital instru­
ments are covered.

The first half of the book
is devoted to locating and
rep airing problems that
commonly occur in analog
syn thesizers . Tho se in­
clude nonexistent, weak,
or noi sy outp ut signals.
Also described are meth­
ods for repairing voltage
sou rce s, func tion qener­
ators and keyboards.
The book 's second half
covers digital synthesizers .
It gives instructions for re-

CIRCLE 30 ON FREE
INFORMATION CARD

pairing digital os cillators,
amplifiers, and their power
supplies. Topics discussed
include logic probes and
logic pulsers. One whole
chapter is devoted to MIDI
with discussion of cabling,
channels and circuitry. In­
struction s are given on
what to do if your syn ­
thesizer fails to respond to
MIDI commands. In addi·
tlon. the book offers advice
on how to restore old or
unusable synthesizers as
well as hO'N to modify and
expand existing units.
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Th e p roflossion al d iscussions seen o n
the T V screen in your horn e reveals how
to det ect and disahlc wiret aps , m idgel
radio-freq uency rransmmcrs, and othe r
hugs, p lus when to usc disi nformarion ro
confu se the u nwante d listen er, and the
technique of voice scra mb ling telephone
com m u nicat ions . In fan , do yOll know
how to look for a bll~ , wh ere to look for a
bug, and whur (() do when yO ll find i [ ~

Bugs of a vcry small SiZl' are easy to
bui ld a nd th ey can be plared q u ickly in a
marrcr of seco nd s, in an y object or morn .
'Ioday you may have used a telephone
handset th at W,IS bugg ed . lr probably
contained three bug s. O ne "'~IS a phon y
bu g ro fool ~'ou inro bc li('vinJ.: rou fo und a
bu g and secu red Inc telephon e. The SIT­

ond b ug p lacates th e invest igator when
he find s the real th ing! And th e third hug
is foun d on ly b y tilt' profl"ssinna l, who
con t inued to searc h jus t in case rhcre were
more hu gs.

T he professio nal is nor without hi s
tools. Special eq uipme nt has bee n de­
sig ned so thar rhe pm(ession;\[ ran swel:p
a room so that he G ill detect volcc-acn­
varcd (VOX) and rcmor e-acrivured hugs.
Some of thi s eq u ipme nt ca n be ope rated
by nov ices , others requ ire a rruine d court­
rcrsurvcillancc p rofessional.

Th e profession als viewcx1on your relc­
vision screen reveal information un the
larest tech nolog ical advances like laser­
beam snoope rs that all.' insralk-d hun­
dreds of f{'C t away from the roo m rhcy
snoop on. The p rllfessiunals d isclose that
com p ute rs yield in fo rm acion roo l'asi ly.

This advemscrnenr was not w ritten b)·
a cou nrersurvcillance p rofessional , but by
a lx'g in ner wh ose on ly expe rience calm'
fn;m vi{'wing th e vid{'(l tape in rhc pri ­
vacy of h is horn e . Aftl'r you review th e
vid eo carefully and und ersta nd it s con ­
ten ts, you have taken the firsr impormnr
step in e ith er acq u iri ng professional help
w it h your surveillance problems, or you
may very well cons ider a career as a coun­
rcrsu rvcillauce pr ofession al.

The D o ll ars ' h u Save
To obtain the inform at ion con tai ned in

the video VHS casscrec. you would ancnd
a professional semi nar cosn ng $35U-750
and possibly pay hundre...ls of dollars more
if you had ro tr avel to a disranr city to
acrend , Now, fo r o n ly $,19.95 ( p lus
$4 .00 P&H ) you can view Comrtersu r­
"eil/'"ln: Ta hllitflles ;It home an d rake
refreslw r v iew s (Jftl'n , 11.1 ob tai n yuur 35
copy, complet e rhe COII[1tl11 or call ,
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what was to be un l'm lJ<i ssy and p rivate
residence int o till: most sophis t icated rc­
cording studio ti ll' world ha d ev e r
kn own . The b u i lding had to be rom
down in crdce to remove all rhc bugs .

HAVE YOUR
VISA or MC CARD

AVAILABLE

Sm lc n Info rm at io n
The ope n raps from wh ere th e inforrna­

rion pou rs Out may be from FAX 's, com ­
pu ter co m municat ions , tel('phon e calls,
a nd everyday bus in ess m ee ti n,l.: s a nd
lunch t im e encoun ters . Businessm en need
cou nsel ling on how ro elim ina tl: rhis in­
formation drain . Basic telephone U St ' cou­
pled with the use r's understandi ng rhar
someone m ay be listen ing or recording
vira l da ta and inform at io n g rcady reduces
the opportuni ty for e thers to purloin
mea ni ngful informa tio n.
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Never before has so much
professional information on the art
of detecting and eliminating
electronic snooping devices-and
how to defend against expe rienced
in formation thieves- been placed
in one VHS video. If yo u are a
Fortune 500 CEO, an executive in
any tit-teen industry, or a no vice
seeking entry into an honorable,
rewarding field of work in
countersurveillance, you must
view this video presentation again
and aga in.

Foiling Information Thieve s ~

D isc ov e r r he r ar~ e r s p rofessi ona l
snoopers seek OUt ! 111 l: p rey are srcck
brokers , arb itra ge firm s, manufacturers.
hi g h- tech co m pa nie s, any com pe t it ive
industry, or even sma ll businoe sses in the
sam e commun ity. 11K' valuable informa­
t ion they filch may be Ill;lrketing sr rar­
cgi cs , cus rom er lists, p rcducr form ulas,
man ufacturing techniques . even adver­
t isin g p lans . lnfo rmarion thieve s eaves­
d rop o n cou rt ~lcc i sion s , b iddi ng
inform at ion , financial da ta. 111(' list is'
u n li m ite d in rill' mind of man- es­
peci ally if he is a th ier.

You know rhae rill' Russian s secre tl y
ios talled ({)und l:ss mi crtl l'hones in the
concrete work of th e American Embassy
b u ild ing in Moscow. Thl'y co nvert ed

\f?lke {(p.' You mar be rhe victim of
sto len word s-a-pre cious ideas thar wou ld
have made you very we-alrhy! Yes. profes­
sionals. even rank amate urs, may be lis­
t tn ing t o your most pr rvan- con­
versarions.

\r~{e "p.' If you arc nor rln- vict im,
(hen you an: su rrounded b y countless vic­
rims whu need your help ifyou kn ow how
ro discovcr telephone rap s, ItKaWbug s, or
"swee p" a roo m clean.

Th ere is a th riving p rofessional service
steeped in hi~h-wch techniques that you
can become a part or. Bu t first, you m ust
know and u nd erst and Countcrsurvcilunce
1~chnology. Your very firsr insig hr into
rhi s h ighly rewarding field is m ad e possi­
blc by a video V H$ pn'sl:ntarioll rhar you
cannot view on brl);lJ casr rdl:vision . sar­
ellire , or cab le . It pn-scnts an informative
prog ram p repa red by p rofessiona ls in rhc
field .....ho kn ow rheir indusrry, its tech­
mqucs, kin ks an d loo pholes . Men who
can tell you more in 45 mi nutes in a
srraighrforward, exclusive talk th an was
ever ancmpted befo re.
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exciting articles like:

ENXlY THE WORLD OFELECTRONICS EACH MONTHI

Subscribe to the best electronicsmagazine­
the one that bringsyou the lotest high-tech
construction projects, feature articleson new
technology, practical troubleshooting
techniques, circuit design fundamentals, and
much more.

ElectronicsNow looks to the future and shows
youwhat new video. audio and computer
productsare on the horizon.Whets more
YOU'll find heipful, monthlydeportments such
asVideo News, Equipment Reports, Hardware
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VFX
DIGITAL SIGNAL PROCESSOR

37

the maximum upshift ( + 30 5
Hz). The VFX board powers up
In level 4 . which Is nosh tft at all.
A SH IFT button le ts yo u s tep
through the range of pit ch
shifts: after 9 the processor re­
turns to O. Each pitch sh ift in­
crement Is approximately51Hz;
well explain why la ter.

The echo effect has a n ad­
justable delay; you can decrease

the echo delay time by
preas l ng t he S I IIIT
button . In t h is mode
the LED d isp lays a
number from 9 to 0 In­
dtcattng a delay time of
0 .63 to 0 secon ds.
Each press of th e SH IFT

button d ecrea ses the
time de lay by 70 mlllt­
secon ds.

The reve rb effect Is
s im ila r to the echo
effect. exce pt th at the
delay time Is fixed at 78
milliseconds a nd the
amplitude of the feed­
back signal Is adjusta­
ble from 0.5 to 0 with
the S IllFT button . The
effect Is more s u b tle
than the echo effec t
a nd s im u lates t he
a co us tics o f a large
room .

Th e tes t mode helps
troub leshoot th e VFX
board . The test mode
will be d iscussed in
greater detail later on.

The basi c circuit
As s h o w n In the

block di agram (FIg. 1),
the VFX processor con­
s is ts of a microphone
Input circu it th at uses
a Nationa l Semico n­
ductor T P3054 CO­
DEC {coder-decoder).
an Ana log Devices
ADSP-2105 DSP (d ig­
Ita l s ignal processor ).
a n BK x B ErHOM
(era s eable program-CRAIG BORAX and DAVID BECK

pos itions for each mod e . The
harmonizer vo ice effec t raises
or lowers the pitch of you r voice .
A hl~h pitch makes you sound
as If you're b reath ing heliu m.
a nd a low p itch ma kes you
sou nd like a baritone si nger. In
th is mod e. a Single-d igit LED
read out indica tes the p il ch
ch ange level;°is the maximum
dow n sh ift (I~% ?re Hz) and 9 Is

A little DSPgoes a long way
in generating unusual

sound effects.

WOUL lJ YOU I.I K ~; TO C IIANGE T il";
p it ch of yo u r voi ce o r create
such spec ial audio effects as
echo or reverb? We wtll s ho w
you how to build a voice effects
processor (or VFX processor. for
sho rt) that can generate such
unusual effec ts. We'll explain
the ba sic algori thms used to
perform these DS P (digital s ig­
nal processing) tech niques . and
examine the hea rt of
th e VFX hardware . the
Anal og Devlces-2 105
digital signal process­
ing microcomputer. If
you're on a tight bud­
get . yo u 'll a pprec ia te
that this project costs
much les s than any
c o m me rc ia l s l ng le ­
effect generator.

Before we de scr ibe
the details of th e hard­
ware and sortware . lets
look at what the VFX
proces sor does . T he
VFX processor accepts
audio signals. digitally
processes the In fonna­
uon In one of th ree
use r-s elected modes .
and amplifies the s ig­
nal for lis tening wit h a
speaker or a pair of
headphones . All yo u
need bes ides the VFX
processor is a mtcro­
phone. a pai r of head­
phones . and a 9-volt
DC power source-all
of which are available
from the source given
tn the Pa rts Lis t.

Basic operation
The VFX block di ­

agram Is s hown In Fig.
I. A fou r-position DIP
switch (of wh ich only
three a re used) puts
the VFX into one of
four operating modes:
harmonizer. echo . re­
verb. an d tes t. Table I
sho ws th e DIP switch
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AG. 1-VFX BLOCK DIAGRAM . The YFX has a mic roph one input. 8 CODEC, a OSP.
EPROM. SRAM. power-supply ci rc uitry, and audi o conditioning.

TABLE 1-01P SWITCH SETIINGS

51-a 51·b S1--e
X ON ON
X OFF ON
X ON OFF
X OFF OFF42

mabie read-only memory). two
8K x B SRAMs (stat tc-ra n dom
access memory). power-s u pply
c i r c uit ry. a n d a u d io co n ­
d iti on ing. The COOEC incorpo­
rates an input an ti-aliasing Ill­
ter, a n N O con ver te r. a O/A
converter, an ou tput filter. and
con trol ctrcu ttry T he SRAMs
provtde BK x I6-blt wo rd s of
da ta s torage to s u pplemen t the
2105's in ternal 512 words . The
OSP ca n access external memo­
ry In 100 nanosecon ds bu t h as
an Internal walt-stat e genera tor
to allow th e use of slower de­
vices . The VFX processor h as
three walt s ta tes progra m med
for ex ternal da ta mem ory ac­
cess,

The VFX processor performs
four functions: the th eory ofop­
era tion for each Implemented In
h ardware Is Virtually Identical .
Th e software mak es th e hard­
wa re perform th ese multiple

Hannonlzer
Echo
Reverb
Test Mode

effects . The EP ROM hex code
wtll be posted on th e RE-BBS
1516- 2 9 3-2283. 120 0 /2 400 .
8Nt). as a file cal led VFX.HEX.
Lets look a t th e algori thms u sed
for each effec t.

Algorithms
The harmonizer shifts the

pitch of an audi o s ign al. su ch as
music or speech. u p or down .
One of the most Widely known
uses of this technique is seen In
the novelty musical grou p. th e
Ch ipm u n ks. Recorded In the
early 60's. the Chi pm u nks' up­
pi tch effect was made s imply by
playin g back au dio tapes a t a
higher speed . Thday. th e h igh­
tech approach is to use d igital
s tgn al processtng.

The principal a lgor ith ms pe r­
form ed by th e DSP hardware for
t he harmonizer are the fast
Fourier transform (FIT)and th e
In verse FIT {IFFT1. Those al-

si-e
QN
QN
QN
QN

gor lth ms convert the aud io s tg­
n al In th e time domain to th e
freq u en cy d omain. a nd then
back aga in. Figu re 2 shows an
or iginal au dio s ignal a n d the
da ta at each stage in the process
as It Is s pectrum-shifted . Figu re
2-a plots th e audio Inpu t versus
tim e. Figure 2-b shows the fre ­
quency spectrum of the audio
s ignal in 2-a. Figu re z-c s hows
the ortgtnal spectrum at th e top
and the up-shi fted s pectrum at
the bottom. Ftgure 2-d shows
th e original aud io s ignal on top
with the processed au d io s ig­
nal. which con ta ins higher-fre­
q ue n cy co m p o ne n t s . a t the
bo ttom.

The ti ming of th e algorith m of
th e h armon izer Is s h own in Fig.

THE FFT

The Fourier series an d its related
translorms and algorithms are wide ly
used in electronics. The Fourier trans­
form (FT) is a mathematical method lot
converting a signal lrom the time oc­
main 10 the lrequency domain,or simply
a way01 expressing a cootinuous w;ue­
lorm as a series 01 sine waves. The last
Fourier translorm (FFT) is an algorithm
enhanCed lor computer computation 01
a discrete Fourier transform (OFT).
which is the digi tal equivale nt 01 the
Fourier transform. R-E
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Circuitry
The schematic diagram for

the VFX processor Is shown In
Fig. 7. The ADSP-2105 DSP mt-

Imocess I I'Roe'SS I I'Roe,SS I
BUFF£R n. ----- BUFFER 11 '---- - - - BUFF{R 12 '---- - - -
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FIG.3-HARMONIZERTIMING DIAGRAM. The Input signal Is sampled at a 6.S-kHzrate
and fills buffer #1 In 19.7 milli seconds with 128 samples. The next 128 samples are
stored in butter # 2.

FIG. 2- HARMONIZER ALGORITHM. In ayou see the audio Input vs, time. b shows the
frequency spect rum of th e audio signal. c Shows the orig inal spect rum at the lop and
the up-shift ed spect rum at the bottom. and d show s the original audio signal on top
with the processed audio signal at the bottom.

3 . and Its b lock di agram Is
shown in Fig. 4 . In Fig. 3. the
Inpu t s ignal from the micro­
phone is sampled at a 6.S-kHz
rate. At that rate buffer # 1 Is
filled In 19.7 millisecon ds with
128 samples . (That detennlnes
the pitch resolution becau se the
resolution in the frequency do­
main Is the Inverse of the sam­
pling period. or 50. 7 Hz.) The n
the next 128 samples are stored
In buffer #2. (The double-throw
switch in Fig. 4 is the re to sug­
ges t the toggling from one buff­
er to the other.) While buffer # 2
is be ing filled . the VFX pro­
cessor begins the ha rmoni zing
effect by process ing buffer # 1
through a 128-poln t FFT. then
comes the shift. and then the
IFIT. The entire FFTlSh iftlIFFT
algorithm takes approximately
6 milliseconds so that all pro­
cess ing Is finished before the
next buffer Is filled . That allows
re al- time pro ces s ing with a
minima l two-buffer de lay of
39.3 milliseconds between the
time the mi crophone Inpu t a r­
rives at the VFX processor and
when it is ou tput to the speaker.

The ec ho-effec t a lgorith m
uses a d igital implementatio n of
an adj ustable-length analog de­
lay line as shown in Fig. 5 . The
Input Signal from the micro­
phon e is sampled at a 6.5-kHz
rate. It is then summed with the
delayed signal received n x 455
per iods a go (where n is a
number from zero to n ine as
shown on the VFXs LED dis­
play). The delay line is Imple­
men ted in 4Ko fexte rnal SRAM.
The software allows the adjust­
men t of the delay from 0.63 to 0
mill isecon ds .

The reverb effect is very sim­
ilar to the echo effect (see Fig. 6)
except th at the length of the de­
lay line is fixed at 78 millise­
conds. and the reflection facto r
Is adjustable from 0 % to 50%
with the S HIFT button . The re­
flectlon fac tor dete rmines the
attenuation of the signal before
it Is stored In the delay line a nd
s imulates the reflection factor
of a room .

The tes t mode can be used
during ha rdware checkout to
Isolate prob lems with your VFX
board . We'll discuss how to use
the tes t mode later.
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FIG. 4-HARMONIZER BLOCK DIAGRAM. The double-throw switches Ind icate the
toggli ng f rom one buffer to the other.While buffer N2 ls being fi lled, the VFX processor
begins processing buffer #1.

FIG.6-REVERB EFFECT BLOCK DIAGRAM. The length 01 the delay line is nxee at 78
milliseconds, and the reflection factor Is adjustable from 0% 10 50%.

FIG. 5-ECHQ-EFFECT BLOCK DIAGRAM. A dig ltal lmplementallon of an adj ustable­
length analog delay li ne is used.
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crysta l {XTALl) and two s mall
ca pacitors IC I a n d C2). On
power-up and after a reset, the
2105 boots the p rogram from
the EPROM (IC2 ) In to the on­
board memory. The boot func­
tion is bu ilt In to the 2105 a nd it
allows a s lower and Inexpensive
EPROM (250 ns) to supply the
IK words (3K bytes ) of PM. The
HOOT MEMOHY S t: U:CT (IlMS) ou t­
pu t o f th e 2 105 selec ts t he
EPROM, and the addressing Is
automatically gene ra ted on the
external address bus. The selec­
tion of the p rogram booted ca n
be p rogrammed by the 2 105 ,
but to Simplify the VFX hard­
ware and software. the progra m
Is se lected by se tti ng the three
mos t-sign ificant b its (M5 B's) of
th e EPROM's address with DIP
swttch 51.

In addit ion to the on-board
PM. the re Is O.5K x 16-b lt words44
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AG .7-VFX SCHEMATIC. The a sp microprocessor (ICl) has 1K x 24-bit word s of fast
program memory (PM) on ch Ip. On power-up. the 2105 boots the program from the
EPROM 1C2 Into the on-board memory.



THE ADSp·2105

LISTING 1

ripheral devicesand their associatedin­
terrupts. There is a built-in 16·bil interval
timer with programmable prescaler and
interrupts. A high-speed synchronous
serial interface (SPORTl ) can interface
to u-te w and A-law CODEC's using
hardware comparn:ling as 0011 as digital
audio-orionted D/A and AiDconverters.
Additionally. tho serial port can connect
multiple 21055 together in parallel pro­
cessing applications.

The ADSP-2105 also olfers high per­
formance by virtue of us instruction set.
With a l 00-nanosecond cycle time, mul­
tiple ccereucns per cycle, and zero­
overhead looping, the numerical perter­
mance 01the chip is respectable. In ad­
dition, the t -micron tow-pOWer CMOS
processing holds power dissipation to

The Analog Devices ADSP-2105 is
the engine of the VFX processor, The
ADSP-2105 Is a seccod-qeneraucn dig­
ital signal processing (DSP) mlcroccm­
paterbasedontheearjer ADSP-21 00. It
has significant architectural improve­
ments over earlier generations (see
block diagram in Fig. 10). The 2105 has
built-in data memory RAM (0.5K x 16
bits) and program memory RAM (l K x
24 bits) SO it realty is a DSP microcom­
puter and not a microprocessor.Both of
those memory banks are expandable
with off-dlip lastetatkRAM. Thatallows
the program memory 10 be loaded,
using the resident boot memory loader,
from a slow PROM or EPROM (250
nanosecond access) and keeps high­
speed data transfer inside the chip to
reduce EM! and board-layout require­
ments.

The program and data memory can
be easily expanded olf -cbip-as has
been done wilh the VFX processor­
when the internal data memory is not
sufficient for the algorithms. The chip
has resources buill-in to simplify exter­
nal memory hardware interlacing. They
include separate selects for program
memory, data memory, and boot memo­
ry, and a programmable wait-stale gen­
erat or to allow for slow exte rna l
memories.

The 2105 incorporates several pe -

START:
IO"buffer#l;
1'4.0"1;
U -buffed2;
MO _l;

CNTR- 2048; .
DO HOVE BUFFER UNTIL
AR. PM(I4 , M4 j ;
DM(IO, MOj_AR;
MOV_BUFFER:

less than 1 watl; a powerdown mode
reduces the power consumption to a
mere 80 milliwatts.

The ADSP-2105 incorporates three
execution units;
• Barrel shifter
• Arithmefic l ogic Unit (AW)
• Multiplier Accumulator (MAC)

The threeunits areoptimized for their
specific function, and are, therefore,
very last, completing any instruction in
onecycle.Access to the threeexecution
units is made via registers associated
wilh each execution unit. For example,
the AW has the fOllowing 16-bit regis­
rers:
AXO, AX1, AYO, AY1, AR, and AF
The MAC has:
MXO, MX1, MYO, MY1,MRO, MR1, MR2,

{Addrooo o f buffer#l in DMD}
{Po st modify value}
{Address of buffsr#2 i n PMD}
{Post modify value }
{Number of words in buffer}

ca r {Po loop}

{End o f the l oop }

EXTERNAl
DATA
eos

"

H TEIIN.lJ.
AllOfUSS

eus

"

m~ER

OATA"'.511:016

,-

TRA.IlSMn Rtc l+1 1 ~'-'L...
RECEI~E REG l-----J

':;",,

CO~ TRO~

l OGI C

'-

14 OtMSUS

SHIfTER

14 PMA BUS

I~PUI rccs

OUTPUT REGS r'..-
a

OUf1'UT Fl£GS rv­
R BUS ! ! 16 RM

INPUT Fl£G5

H

l ~ptJf REGS

u

OUTPUI IIEGSf"<-

a
FIG. 1Q-ADSP-2105 BLOCK DIAGRAM. The 2105 has built-In data memory and pro­
gram memory Implemented In fast $RAM. That keeps high-speed data transfer Inside
the chip.
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FIG. 11-THE EZ-l AB KIT includes a dem o board, an ADSP·2101f5Iamlly assembler,
linker, and other miscell aneous development softwa re. You can design and debug
software lor cert ain application s at min imal cost.

cations shown in Usting 2. A second
mirror set of Data registers can be en­
abled to lacilila te fast context switching
during its Interrupt servicing .The device
has on-chip clock generation circuitry
and is packaged in a 68· lead plastic
leaded chip carrier (PlCC~

The VFX processor descnbed in this
artiCle wasdeveloped with Analog De­
vees ADSP-2101 EZ·Lab Kit (see Fig.
iu The AnaJog Devices EZ-tee kit in­
cludes an EZ-lAB demonstration
board , an AOSP-2101l5 fam il y as­
sembler, linker and other miscellaneous
developme nt software, including the es­
sennersimulator. With this package one
can design and debug software for cer­
tain appIicafions with excellent results at
minimal cost. 01 cou rse. an ln-cl rcun
emulator (ICE) wi ll speed up tho de­
velopment process,although.of course,
at a much higher price: me EZ-Lab kit
sells for loss than 5500do llars. and an
emulatorcos ts more than $2000 dollars.
For people with limited capi tal resources
and small to medium com plexity at­
gonthms. the kit is great R-E
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of on-board data memory I DM~

Since th at is not enough to per­
fo rm the 12B-po lnt FIT a nd
(FIT. two external s tatic RAM s
a re also attached to the data
bus . one for the h igh byte (IC9).
and one for the low byte (ICB) of
th e memory. That 2 x BK bytes
of SRAM addressed by th e 2105
Is accessed when the DAT A MEM­

O RY SELI-;cr (D MS ) strobe Is ac­
tive.

The seven-segmen t LED dis­
play adds to the tnteracttvtty of
the VFX processor. and is writ­
ten to as if it was external pro­
gram memory. The PROGRAM

M EMO R Y S E LECT tPM S ) signa l
from the 2 105 is ac tivated to
lat ch da ta from the bus Into
ICll (the s even-segme n t BCD
la tch/d ecod er/driver) . which
the n dr ives th e seven segmen t
displ ay. No decod ing is requ ired
for the selecti on of lCl l because
there is no ex ternal program
mem ory In the syste m.

The VFXprocessor uses a CO­
DEC to d igitize the aud io Input
and convert it into a ser ial dat a
s tream. The CODEC Interfaces
directly wit h t he 2 105's syn­
ch ro nous se r ial por t SPORT!,
which Inclu des p in s 52-56.
SPORTI Is configured for B-b it
sync h ronous dat a transfer with
word-framing sync pulses and
IJ.-Iaw compa nd ing. The 2105
ge n e rate s a 1.66 ·MHz s e r ia l
clock ISCLKIJ and 6 .5-kHz fram­
in g pulses on TRANSM IT F!{AME

SYNC ITFS l } and REC E IVl:!: FHA ME

SYN C mFs l } to synchron ize the
data transfer.

The CODEC Implemen ts IJ.­
law co mpa nd ing . wh ic h Im ­
proves the dynamic range of the
convers ion by ta king advan tage
of human perception of sou nd:
that Is . t hat the ear Is m uch
more sensitive to noise In low­
level (volu me ) s ignals tha n in
high -level s ignals. The CODEC
receives and transmits B bits of
data . and the digital s ignal pro­
cessor has built-in companding
hardwa re to convert It Into a 14­
bit number.

Th e other component s of th e
VFX processor a re the power
supply and analog componen ts .
The VFXboard accepts + 9 volts
DC a nd ge nera tes - 9 . + 5.
+ 5. 1. and - 5. 1 volts DC. Volt­
age converter IC7 Ia TSC7660)

000••
000"
00ll0>
OOIOh
OO14h
OOl8h

USTING 2

If1:Q2
SPORTO (Transmit )
SPORTO (Rece ive)
SPORTl (Transmit)
SPORT2 (Receive)
TIMER

"'" MF
The barTel Shifter has :
5B. sr, SE, SAl. and SAO

In addition. the ADSP·2105 incofpo­
rates two data address generators
(OAG's), one of which can perform the
bit reversing thai is required forcertain
FFT algorithms. One OAG accesses
program-memory data (PMD) and the
othe r accesses data-memory data
(OMD~ The OAG's use a set 01 three
regislers 10 control indirect addressing
andtirallarbuffers. Those are the index
registers (10 10 17), the modify registers
(MO to M7). and the length registers (LO
to L7). For example, by setting up the
registers so thai 10 has the starting ad·
dress. MO has a value 01 1, and La is
zero. blocksofdata can be moved lrom
one buffer10anotherwith very Irtllepro­
gramming (seeUsbng 1 ~

Tobe successful, any rniaocomputer.
including a digital signal processor.
must have readily available ow-cost
sottware lools. Analog Devices has sup­
plied the AOSP-2105 with qUality SOft­
ware tools at a reasonable price. The
assembty lan91Jage is algebraic and
slraight1OlWard. Included is a powerful
persona l comput er-based sottware sen­
utaror thai allows sof tware debugging
without an expensive in-circuit emulator
(ICE).

The AOSP-2105has tho same kind 01
interrupt handling caceouses as other
microcomputers. The interrupts can be
individually masked or enab/tld , edge­
triggered or level sensitive. Interrupts
arevectored to the programmemory10-

~ .



PARTS LIST

Construction
Th e VFX p rocessor Is easy to

bu ild. All the n ecessary compo­
nents Including a do uble-s ided
PC boa rd , a ll res, se micon duc­
tors . an d passive compo nen ts
a re ava ilab le fro m t he sou rce
gtven In the Parts List. A m icro­
phone. DC wa ll out let trans­
for mer, a n d head phones a re
a lso ava ilable If you do n 't a l­
ready h ave t he m . We've pro­
vided foil patterns In cas e you
want to make you r ow n PC
board.

Following Fig. 8 as a gutde.
mount the compo nent s begin­
ning with the res istors . Next In­
s ta ll the ca pacito rs. the crys ta l.
sw itch es , jacks . voltage reg ­
ul a tor (IC7J, and then all of the
IC sockets. Make s u re you don 't
install t he In put a n d ou tput
jacks In the wrong locations .
Th e ou tp u t jack h as th ree ter­
m inals so th at If you use h ead­
phones you l l h ear sou n d from
both s ides. Be su re to or ient the
polarized ca pac it ors cor rectly.
Do not ins tal l the ICs yet an d
don't remove th em from th ei r
packagtng j us t ye t e it her. When
you 've completed the solder ing,
ca re fu lly d ouble ch ec k par ts
placemen t an d look for solde r
s p la s h es a nd b r id g ing . The
completed VFX ca rd Is shown In
Fig. 9.

The digital filter used in the echo and
reverb effect wasdesigned with uie filter
and digital analysis software (FDAS)
from Momentum Data Systems soft ­
ware. The software was used 10 imple­
ment a finite impulse response (FIR)
filter. The optional code generator wrote
the source COde lor the filter, given its
characteristics. The package also runs
on the ADSP-2101processor and other
family members. The FDAS software
can also implement other kinds of digital
litters than FIA , including Infinite im­
pulse response (UAI and some analog
equivalents. R-E

Hardware checkout
Now we will perform a hard ­

wa re ch eckou t. one Ie a t a time.
Precautions agai nst s ta tic dis ­
charge shou ld be followed when
handling the IC's . Electrosta tic
d ischarge can cause very s ub tle
damage In the IC th at can be
hard to find-th e k ind that is

FILTER DESIGN SOFTWARE

IC7- 7805Ts-vclt regulator
ICa, IC9-6264-1 5 SRAM, 150 ns
IC1D-74HC14N hex Schmlt1 trig·

ger inverter
IC11-CD4511 7-segmentdecoder!

driver
01, D2- 1N5231B5.1-voltZenerd i­

ode
D3-1N4001 diode
DISP1 -LTS67aOR r- seqment

common cathode LED
Other components
XTAL1-1D-MHz crystal
51-4-position DIP switch
52, 53-momentary pushbutton,

N.O.
J1-2mm DC power jack
J2-mini stereo jack
J3--m ini monojack
Miscellaneous: IC sockets, 9-'1011

DCwalltransformer, microphone,
headphones, PC board, solder,
etc.

Note: The following Items are
available from American Dis­
tributors, Inc. , 9 Whippany
Road, Whippany, NJ 07981
(000) on..51. :
• VFX kit (Includes PC board
and all PC-mounted compo­
nents}-$105

(plated through holes, solder
masked and sllkscreened)
• s-volt wall transformer-S12
• Headphones-$15
• Microphone---S16

Add $5 sh ipping and handling.
Check, MasterCard, or Visa.

generate the an alog volt ages of
plus and mi nus 5,1 volts nc.
Op-amp IC4 a nd audio amplifier
IC5 cond it ion and amplify the
audio Inpu t and output. respec­
tively.

All resistors are Y4·watl, 5%, un­
less otherwise noted.

R1-R3-120,OOO ohms
A4, A9, R1 2-R1 9, R22-R29,

R33-R39, R41-R49-not used
R5-R8-10,OOOohms
R10, Rl1-22Q,OOO ohms
A20, R21-1 000 ohms
R3D-1 0 ohms
R31-470 ohms (x 7), ta-pln DIP
R32-10,OOOohms ( x5),&pinSIP
R4D-10,OOOohms, multiturn po-

tentiometer
RSD-200,OOO ohms, mullitum po-

tentiometer
capacitors
cr. C2- 20 pF, 100 volts, ceramic
C3-C7- 10J.1F,35volts,electrolytic
cs, C9, C11-C 15, C17- C19,

C23-C29, C31-e34, C3&-C39­
not used

C1Q--220 !J.F, 25 volts, electrolytic
C16-10 !J.F, 6.3 volts , Tantalum

electrolytic
C2O--C22-1 !J.F, 50 volts, ceramic
C30----0.047 tJ.F, 100 volts, ceramic
C35-47 pF. 100 volts, ceramic
C4o-GSO----O.1 !J.F, 100 volts, ceo

ramie
semiconductors
lC1-ADSP·210SKP40 DSP pro­

cessor
lC2-27256-25 32Kx 8 EPROM

(256K)
IC3-TP3054J COOEC
IC4-LM 741Nco-amp
IC5-LM386N-3 audio amplifie r
IC6-7660SCPA voltage converter

~enerates t he n ega ti ve s u pply
from the positive supply. A 5­
volt DC regula tor (IC7. a 7805)
s u ppli es + 5 volts DC to t he
2 105 and altlogtc IC·s . and two
Zener regulat ors IDI a n d D2 148
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Ins tall lC I. IC2 . le lO. and lell ~
In their respective sockets. For [
the RAM test. set a ll the 5 1 DIP i.
s witches to the "o n " position iii

and ap ply power to the board . z
The LED disp lay should show j
th e n u mber "6. " Press th e SHIFT

con tinued on page 94 51

eratcr; Now reapply s-votts DC
to J l an d measure pin 5 of ICG:
the voltage sh ou ld be the nega­
tive of the voltage on ICGpin 8 or
- 12 volts (whichever Is lessj.

Next, ch eck p in s 1 a nd 4 of
IC3 for - 5 volts ± 0 .2 voll and
+5. 0 ± 0 .2 volt . respectively.
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•

SOLDER SIDE of th e YFX board .

worth avo id ing .
First a pply 9-\'011 DC power to

J I a nd veri fy tha t there Is 5 volts
on the powe r pins of each Ie
socket. When verified . remove
power from the boa rd an d plug
In ICG. th e negative-supply gen-
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FROM

NOTWORKING
To

NETWORKING
Learn about basic and advanced equipment
for troubleshooting LAN's.

GARY McCLELLAN

THIS IS PART 20F A TlIREE·I'ART SE­

ri es on t ro u bleshooting local­
area networks {LANs}. In Par t 1
we pres ented tec h n ica l back­
g ro u n d o n n e t wo r k tech­
nologies includ ing cable types.
topologies . signal sche mes. and
access protocols. Th is time we
Introduce t he too ls a nd lest
equipment necessary to service
LAN 's quickly and effe cttvely,
Next time we'll put our knowl­
edge to work In diagnosing and
solving easy and difficult net­
work problems.

Experts say that cable fau lts
cause more than 70% of all net­
work failures. Cable fault s may
sound simple In theory but, In
practi ce. diagnos ing and locat­
Ing th em can br ing s trong men
to tea rs. However. common
sense. good test equipment.
a nd In te ll ige nt s ubstitution
techniques can take you a long
way toward rapid . Inexpensive
repair.

Common sense helps you lo­
calize the problem to a vo id
wasttng ttme performing trrele­
va nt tests . Good test Inst ru­
men ts are you r eyes and ears
Into th e LAN; equipment ca n be
as s imple as a $ 20 digital multi­
meter (DMM)or as complex as a
t tm e-doma tn reflec tometer
(TDR) cos ting th ousands of dol­
lars . (A TOR u ses r eda r-lt k e
techn iques to measure the dis­
tance to a cable fault. Typically a
test Instrument transmits a sig­
nal and measu res the time It

takes for Its reflection to retu rn
to the so urce.)

Gone are the days of m ind­
les s ly s wap p ing com pu te rs.
boards. a nd cables. Instead we
use Inte lligent swa pping to lo­
ca lize a problem. and then use
appropria te lest equ ipmen t to
find the suspect part. Next we
Install a substitute. and If the
LAN comes to life. that part re­
mains . Otherwise. we \\'111 re­
peat the process until the fault
d isappears and the LAN comes
on -line.

Some training firms cla im
that on ly a screwd river Is re­
qutred to se rvice a LAN. We
won 't go that far-but with the
techn iques d iscussed h ere .
well come close.

Hand tools
Co mmo n h and too ls are

useful In servicing LANs. Table
I describes the basic requtre­
menta : yo u 'lI probably add
other. more specialized tools to
the list as ttme goes on.

One quick and easy way to get
the tools you need Is to buy a
Jensen tool kit . For example.
the rea sonably pr iced JTK-5
tool kit con ta ins all the essen­
ti als fo r serv ici ng E the r ne t
LAN"s. Also chec k wit h J ensen
for tools and tool kits su ita ble
for twisted-pa ir and Thkcn Ring
LAN"s.

Probably the most co mmo n
problem In LAN service Is con­
nectars . Sooner or later. youll

have to replace a bad one . The
best way to lea rn the proper
techn iques Is to work with
so meo ne already skilled In the
a rt. Failing that. there are other
resources. Try a local electron ic
part s dis tributor for manufac­
turers literature on connector
Installation. Or locat e a copy of
the Radlo Amateu r s Handbook .
published by the American Ra­
dio Relay League. The Con­
struction Practices chapter of
that ha nd book describes the
proper way to Install BNC-type
coaxial connectors. You migh t
also co n tact AMP a nd othe r
manufacturers to request as­
se mbly In formation o n their
crimp-on coax and Rd-xx se ries
co n nectors. The s ide bar lis ts
several sou rces of Information .

TheDMM
No service techn ician in his

right mi nd would be caugh t
dead without a DMM: It Is ltte r­
ally indispensable. You can use
It to service LAN's. and also to ljl)

check building AC·li ne power i5~.
a nd repai r electron ic equlp- ::I

ment of all types . DMM's are
ava ilable wit h a dazzlin g vartety is
of features . If you a re shopping !'oJ
for a DMM. choose a 3Y2·d lglt m
unit. like the one shown In Fig. i:i~.
I . that Is easy to use. has th e 3
fea tu res you really n eed . a nd
has a low price. Minimum LAN· ~

specific requi rements for a l
DMM Include a 0 to 200 ohms
range. a con tinu ity beeper. a 0 53



FIG. 1-A BASIC DMM, like the Fluke Model 70, Is an Indispensable tool lor LAN
troubl eshooting.

54

to 20-volts DC ra nge, and a 0 to
zuo-vo tt s AC ra n ge . Mo st
DMM's sold tod ay meet those
minimum specifications.

Let's d iscuss b rtefly how you
ca n use a DMM for LAN servtc­
Ing. Res istance and continuity
a re p robab ly the m ost u sed
fun ctions in LAN servtcrng. Use
the ohms function to measure
the resi stance of cables and ter­
minator res is tors, and to loca te
shor ts or ope ns In cables and
con nectors. A low-end ra nge of
o to 200 oh ms is Import ant be­
cause coaxial cab les typically
measure les s than 5 .0 oh ms
end- to-end, a nd twis ted pai r
less th an 20.0 ohms . Th make
th is type of measurement , first
power dow n t he ne two rk to
avoid affecting LAN operation .
Discon nect qu estionable cab les
before making measuremen ts .

High-res is tance cab les can
have partially severed wires or
bad con nectors. lest all termi­
nators (con necto r bo dies con­
tai ni ng 50-. 9 1-. or lOO-oh m

res is tors ) to ensu re proper re­
s is tan ce. Use the con ti n u ity
function to loca te shor ts a nd
opens in cables and connectors .
Audi ble beeps are es pec ia lly
usefu l whe n working in dark or
tigh t pl a c e s l i ke plenu m s
(dropped ceilings).

The DC function Is useful as
well. Ethe rnet LAN's carry 5-voH
power and data to the trans­
ceivers att ached to the back ­
bone cab le. Use th e DMM to
verify that power Is present at
the transceiver if It does not
have a Powe r Good in d ica tor.
You can also use the DC volts
fu nc ti on to ver ify voltages In
emergency ligh ts and u n inter­
ru p t ab le p ower s u pp lies
(UPS's).

Last but no t leas t. use the AC
volt s function to measure AC
power outlets a nd noise levels
on the LAN cables . It is not un­
common for power problems to
ca use trouble on a LAN. par­
ticularly whe n the file server or
hub computer Is affected . Then

th e who le network may crash.
J us t check the ou tle t voltage
with a DMM, and if it Is outside
the 105 to 125-volt ACoperating
range of mos t compu ters . call
an electrician!

Noise problems ca n be a big
headache , especia lly on LAN's
with unshielded tw is ted -pai r
IUTP ) cable. Noise causes ra n­
dom data errors and, in serious
cases, ca n crash the networ k.
Measure noise with a DMM by
connecting It to one end of the
cable. ma king su re t he o the r
and is termi nated p roperly. The
DMMread ing for a good UTPca­
ble can be In the range of5 milli­
volts or less . A h igh reading can
uncover unusual faults suc h as
a coil of excess cable or cable
rou ted too close to EMI sou rces
suc h as fluorescent lighti ng fix­
tures . In fact. the au thor once
determined that a 50-foot coli of
excess UTP left on top of a ligh t
fixtu re by a n Installer was caus­
ing intermittent problems on a
newly installed LAN. The pro b­
lem drove eve ryon e crazy for
months ! Us ing a DMM as a
noise meter has limited u tility
because DMM's measure voltage
in the kHz ra nge , not in the 4 to
16-MHz range typica l of most
networks protocols .

Worse. DMM's don't measure
Impul s e noi se. wh ich is es ­
pec ially dis ruptive to LAN oper­
ati on. For that type of measu re­
m ent , we mu s t go to more
specialized equipment suc h as
that desc r ibed in the following
sections.

Microtest cable scanner
Microtest was the first compa­

ny to provide spec ialized, all-In­
one LAN tes t equ tpmen t suc h as
the Micro test Cable Sca nner.
This handheld Instrument con­
ta ins everyth ing you need to
tro ub les hoo t LAN ca b les , in ­
cluding oh mmeter, noise meter,
time doma in refl e ctom e ter
(TDR), E t he r n e t activ ity
mon ito r, and cable tracer. Bes t
of all. the Cable Scan ner is rea­
sonably pri ced and read ily ava il­
able. Figu re 2 shows the Cable
Scanne r and several other stm­
Ilar models .

Although optimized for Eth­
ernet LANs , the Cable Scan ne r
also tests unshielded twi s ted



FIG. 2-MICROTESrs HANDHELD LAN TESTERS combine most-n eeded features in
easy-to-use , hend-held package s. Clockwise trom upper lett are the Cable Scanner,
the Ring SCanner, the Pair SCanner, and the Quick Scanner.

pai r lUT PI, s h ie lde d twisted
pair (STPI, Tok en Ring , a nd
RS -23 2 cab les with s im p le
ada p ters . In add it ion. Mlcrotcst
offers specialized scanners spe­
cifically for tes ting un ique fea­
tures of othe r ca ble.

Key feat ures of t he Cable
Scanner Include resistance and
continuity functions . a basic
noise meter. and a TOR. The
noise meter Is a simple AC volt­
meter that reads millivolt noise
In the I-kHz ra nge : It has no
ca pabi lity for mea suring im­
pulse noise. Due to the shield­
Ing na tu re of coaxial cable .
noise p robl ems a re less co m­
mon In Ethernet sys tems-bu t

they do h a ppen . The Ca ble
Scanne r is adep t at sens ing 60­
Hz power-line no ise that often
appears In problema tic coax ial
ca ble sys tems.

The TOR functi on ca n loca te
shorts and opens In LANcables.
Ope ra ti ng It Is as si m ple as
pushing a bu tt on. The de vice
then injects pu lses Int o the ca­
ble where th ey travel until they
strtke a fault . and subsequen tly
bounce back to the instrument.
The Ca ble Scanner measures
the travel time. calc ulates dts­
tance to the fault , and then dis­
plays th e d istance. AJI you have
to do Is Ins pect th e cable at that
dis tance and repair the fau lt.

Remember that for a TOR to
work p rop er ly, a ll equipment
must be tu rned ofT. Othe rwtse .
data on the line could ca use
false d istance readtngs-c-not to
mention wh at It would do to on­
lin e computers! You s hould also
know that allTORs have a blind
spot. or dead zone, from wh ere
the ins trumen t con nects to
so me d is tance down the cable.
The Cable Scanner ca nnot de­
tect fau lts occu rr ing within the
firs t 25 feet of cable. If you sus­
pect a fault In th at section, In­
s pec t t he ca b le manua lly. or
mak e a nothe r measureme nt
from the ot he r end of the cable.

Th e Cable Scanner 's Ethe rnet
activity monitor Is useful for
s pot ti ng ba d transceivers a nd
othe r cases of network overload.
Recall from Part 1 of th is se r ies
that Ethernet works on a first­
come. firs t-served ba sis. so me­
what like an old-fas h ioned tele­
phone par ty lin e . Wh oever
s peaks fi rst gets the line .
Should so methi ng go wrong­
for example. a transceiver that
"jabbers" or ta lks all the Ume­
t r a ffic cou ld soar to 100 %
usage. That. in tu m , would pre­
ven t othe r compu te rs on the
network from exchang ing data
becau se the ir collis io n sense
multiple access (CSMAI clrcu lt­
ry would force them to wa it con­
tinually. The result is that LAN
ope ra tion would come to a
grind ing hal t.

Th e activity monitor cou n ts
the number of data pac ket s
(messages ) sen t between com­
puters on the net work over a set
ti me per iod (for exa mple. one
second or one mtnute). Th en It
ca lcu lates percent usage. You
then look up that va lue on a
c har t to deter mi n e whe th er
there are problems. If so. you
must troubleshoot to loca te th e &'
cause of the fau lt. ~

The Cable Scanner also has ~
an optional cable tracer th at al- ~

lows you to trace a speci ficcable iO
as it runs through th e buildi ng ~

a longside othe rs . T his Is a m
handy featu re because LAN ca- J
bles look alike. making It easy to :5
waste ti me t racing the wrong il
cable . To ope ra te the cable z
tracer,you must also purchase a ~
crgarette-pack-s tze receiver. In
operation . t he Cable Sca nner 55
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sends a special s ignal over th e
cable u nder test. Then you h old
the receiver next to each cab le In
tu rn: the one that produces a
warb le tone Is the one you want .

Mtcrotes t a lso sells mo re spe­
cialized Inst ru ments for tes ting
ot her kinds of cables . For UTP/
STP cables t here Is t he Pair
Scan ner. whi ch addresses ma­
jor twi sted-pai r concerns In ­
clu d ing Impuls e noi s e and
s ignal loss through the cable.
Th e Pair S ca n n er also h as
switch ing capab Jllti es for se­
lecting d ifferent t ra nsmit/re­
ceive pa irs . as well as a h ub
com p u te r tes t fu nc tion . For
Token Ring cabling there Is the
Ring Scan ner. whtch Isolates
faulty multlst atlon access units
(MAU·sl . d etermines whether
the ring mainta ins continuity,
a nd mon itors network traffic .
In teres ti n gly. It ca n s im u la te
ne twork faults . so you can per­
form "fire d rills" on a good LAN
and ge t a feel for sym ptoms be­
fore they occ u r. All Microtest
products provide a seria loutput
for logging data or printing
hard copy reports.

Paladin Patch Check
Growing popularity of UTP­

based LAN's has created a mar­
ket for s pec ia l test too ls . One
good example Is a s imple. low­
cos t cab le tes ter from Paladin
Co r po r a tio n c alled Pat ch
Check. Patch Check. shown in
Fig . 3. Iden tifies the most com­
mo n faults In UTP sys tems.
namely bad con nectors . sh orts .
an d opens .

Pa tch Check tes ts the fu ll
range of UTP sys tems. from s in ­
gle- to four-pair cab les term i­
na ted in RJ-ll or RJ-45 co n­
nectors . Operation Is si mply a
malter of snapping both ends of
th e cable into the unit. pushing
the 'test button. and watching
the Indicators . Bad connections
or opens appea r as one or mo re
unllJuminated LEOs : sh or ts ap­
pear a s multiple s im u lta­
neou sly lit Ind ica tors. Paladin
also offers a remote indicator for
situations wh ere you can 't get
at both ends of the cable.

Pat ch Chec k ca n save lots of
time. For example. In resolving
one prob lem described In Part 3
of th is series. the author check-

ed a cable with Pat ch Check in
ten seconds. vs. five minu tes on
a DMM!

FIG. 3-PALADIN'S PATCH CHECK pro­
vides Instant go/no-go testin g of RJ-l1
and RJ-45 telephone-style connectors.
used for Shielded and unshielded twi st­
ed-paIr wiring.

Tektronix 1502C TOR
Of a ll t h e equipmen t di s ­

cussed In these arti c les . t he
'Iektrontx 1502C TOR is oldest
an d best es tablished . For lind­
Ing tough problems It can' t be
bea t. It ca n Iden ti fy b ad ly
cr im pe d con nectors . crus hed
coax ia l cab les. wiring chewed
by rod ents. and more. It Is sen­
s it ive en ough to locate problems
to wit h in Inches on the cable.
The 1502C Is a s tate-of-the-a rt
vers ion of a line of analog TORs
th at goes back several decades ,

The 1502C looks much like a
b enc h top osc illoscope . a s
sh own In Fig. 4 . However. In­
stead of the usual ca thode ray
tube (CRT). th e 1502C has a liq ­
uid crystal display (LCD) to re­
d uce power co nsu m p tio n an d
weight. A removab le reticle fits
over the di spl ay. which sh ows
ca b le Imp edance vs . d is tance .
The operating controls a re s tm­
pie. a nd there are less of the m
th an on an oscilloscope. An ex­
cellent ope ra tor's manual helps
new or Infreq uent users op era te
the device.

Key features of the 1502C In­
clude a negative-go in g output
pulse. which sh u ts down live

Ethe rnet trans ce ivers . and a
zoom featu re that a llows you to
examine ti ny faults wh ich sho w
up as impedance sp ikes on th e
di splay. Zoom hel ps you fin d
prob lems like ru sty con nec tors
or bad crimps. In Part III we will
show how we fou n d a n un ­
authorized ca b le ta p u sing
these featu res .

One im portant featu re Is the
propagation-ra te co n trol. It 's
important because It de te r­
mines the d istance accu racy of
the TOR. As yo u rntgbtrecall
from physi cs class , electrons
travel a t the speed of ligh t In a
vacu u m. Bu t in th e real world of
copper cabling. s ign als travel
much s lower. Th e speed red uc­
tion is due to Insula tion quality
an d conductor di ameter. The
propagation-rate con t ro l ca li­
brates the equ ipmen t to com­
pens ate for the s lower co n ­
duction In the ca b le. th ereby
provtdtng correct di stance In­
di cations .

RESOURCES
Followin g are addresses of

manufacturers whose products
were di scussed in thi s article.
Contact them for current pricing
and more inform ation .
• Paladin Corporatlon, 3543 Old
ConeJo Rd., Newbury Park, CA
92123, (800) 272-8665.
• Jensen Tool s, Inc., 7815 S, 46th
Street, Phoenix. AZ, 85044. (602)
96s.6231.
• MlcroTest, Inc" 3519 E. Shea
Bl vd . Suite 134, Phoenix, AZ
85028, (800) 526-9675.
• Radio Amateur's Handbook,
American Radio Relay League,
Newington, CT 06111.
• Tektron ix, lnc., Redmond OM·
elon, 625 S. E. Salmon Dr., Red­
mond, OR 97756, (800)833-9200.
• AMP, lnc., P.O. Box 3608, Har­
risburg, PA 17105, (71 7) 561.fi168.

Typical ly you set the propaga­
tio n rate by consulting a char t
published by the cab le man­
u fa cturer or LAN equ ip ment
ven dor. Values are usually ex­
pressed as a percentage of th e
speed of light. c. Th e h igher th e
percentage. the fas ter the s ig­
nals travel throu gh th e cable.
Typical Et hernet backbon e ca­
b le has a propagation rate of
O.76c . Some sou rces refer to
propagation rate as the numer-



AG. 4-TEKTRONIX' 1SC2C TIME DOMAIN REFLECTOMETER prov ides analog dis­
play of distance versus Impedance. A knowledgeable techn ician can Interpret the
disp lay to locate subt le LAN cable lauhs.

teal value of propagation (NVP)
or veloci ty factor {VFI. The tcnns
a ll mean the same thing. Re­
ga rdlesss of name. It is impor­
tant to set the propagation rate
con trol of you r TOR if you want
it to d isplay meaningful. accu­
ra te read ings.

O pe rati ng t he i 5 0 2C Is
s tra ight forwa rd . You begin by
powering down the LAN eq u tp­
men t on the qu estionable cable
segment a nd rem oving any ter­
minator resistors . I'Iermtnators
can trick a TOR into di splaying
fan tastic cable tengths.I Then
con nect th e TOR to the cable
through an Impedance adap ter.
In sta ll the co r r ec t di spla y
reticle. a nd apply power. Then
adjust th e controls . and you 'tt
rece ive a visual Ind ication of ca­
ble quality.

Te k t ron ix m a ke s seve ra l
ot he r TORs . The 1503C analog
TOR accom modates ca bles as
long as 50.000 feet. a nd has an
Et hernet option. The 15 0 3C
looks like a good choice for cable
TV or a ircraft carr rer applica­
tions . 'Iektrontx also makes the
TMA-802 . a moderately pr iced
d igit al TOR a nd Et hernet ac-

nvt ty monitor.

Analog vs. digital
In th is a r ticle . we have de ­

scribed two types of TORs: d ig­
ita l (Mlcrotest) and a n a lo g
I'Iektron txl, Each type of TOR
has its own adva ntages and dis­
adva ntages: both Ins tru ments
a re Widely used in LAN serv ic­
ing.

The m ajo r di fferen ces be­
tween the two are In Informa­
tion d ispl ay a nd sensit ivity to
mino r faults. Push a bu tton on
a d igital TOR. a nd you' ll read
so met h ing like Short 40 Ft on
the di splay. Digital TO Rs a re
great for novice users because
th ey make it easy to u nderstand
results . Th eir d rawback. how­
ever. is that they report on ly ma­
jor fau lts . missing minor ones
that often cause the most fru s­
trating problems .

Turn on a n analog TOR and
you'll see a osc illoscope-s tyle
wavy line over a black reticle cal­
ib rated In impeda nce ve . d is ­
ta nce. Clea rly the analog TOR Is
In tended for more experie nced
users who ca n d isrega rd th e
dead zone. Interp ret Impedance

changes . a n d rea d d is tance
from the reticle. Analog TORs
a ls o h ave an a maz ing s en ­
s lll V1 ty to ru s ty contac ts In con­
necto rs, wa ter-logged cab les .
a nd othe r faults that ca n go u n­
detected with less-sens itive In­
struments.

Network c~rtiflcation

Anoth er issue is network cer­
tifi cation . whi ch is becom ing
Increasi ngly Important as cor­
po ra tions con ti n ue the down­
sizin g tre n d . Downs izing tn­
valves us ing networks ofPC s to
perform m ission-criti ca l a p­
p ll ca tl o n s fo r m e r ly r un on
mainfr ames . Mission-critical
means th at the health and corn­
penttveness of the company de­
pend cr itically on the compu ter
systems that su pport the com­
pany. Without a reliable net­
work . workers ca n't do t he ir
jobs. so goods and services are
d elivered to cus tomers la te. If
customer dissatis factio n tn ­
creases . the company suffers.
and so do Jobs. Clearly. we all
have a vested In terest In keep­
ing our LAN networks running
reliab ly.

In the past . LAN cables were
often pulled by electr ical or tele­
phone wiri ng con tractors who
migh t not have had proper tools
and expe rti se. As a res ult. Eth ­
ernet cables may exceed recom­
me nded leng th s . ex cess UTP
cab le may be left ca lled In plen­
ums over fluorescent fixtures ,
and so on . Th ose problems de­
creas e LAN pe rforma nce and.
even worse. ca n se rve to reduce
rellabllt ty.

In response, major LAN ven­
dors have devised pe rformance
tests to help ensure that LAN's
meet s ta ndards for noise level.
cable length. a tte nuation . and
othe r factors tha t affect perfor­
mance and rob ustness.

Without rh rnk tng o u t the
problem the fanciest TOR in the
world will be useless . Develop
you r ab ility to Identi fy a prob­
lem and logically work you r way
through possible causes until II
Is solved.

Be su re to JOin us In Part III
when we will roll up ou r s leeves
and troubleshoot actual LAN's
with the equipmen t and tools
desc r ibed here. R·E 57



The555
A Versatile

Timer

RAY M. MARSTON

FIG. 1-FUNCTlONAL BLOCKS OF THE 555 TIMER with it s pin out Identi fied.

Learn to use the 555 and 556 timer Ie in practical
circuits to obtain accurate time delays and square waves

..

IN AN Y ASSOC IAT ION TEST FO R

those wh o know integrated err­
cu lts, the three digits 555 wtll
s u m mo n up the Insta nt re­
sponse "timer Ie ." It 's th e short
for m gene r ic de s igna tion for
progeny of t he NE555, a popular
monolithic ti me r/oscilla to r Ie
fi r s t Introdu ced by S tg n e ttc s
many years ago. 81111 Widely sec­
ond-sourced because of Its ver­
s a ti li ty. the 555 ranks a s a
s tandard "bu ilding block."

The 555 a n d its derivatives
can be found In thou sands of
different circu its . and its pos­
s ib ili ties for fu r ther a pp lica ­
ti on s app ea r limit le s s . Al­
though classed as a linear IC. it
Is o fte n u s ed In d ig ital o r
"quasi-d igital" application s be­
cause Its Inputs a nd outpu ts
a re essen tially s q ua re waves

rat her than s ine or other com­
plex waveforms . Th is article ex­
pla ins how th e 555 works and
shows you how to apply the IC
In va rious practical con trol cir­
cu its .

A 555/556 overview
Fig u re 1 is a s im pli fied

block diagram of the 555 show­
in g It s prin cipa l fun c ti ona l
blocks : th res hold comparator.
tri gg er com pa ra tor. R-S Il tp ­
flop. low-power complemen tary
out pu t s tage. s lave dis cha rge
transi s tor, and a voltage-refer­
ence poten ti al d ivider. Both
halves of a dual vers ion of the
555 (two 5558 on a s ing le ch ip),
the 556 , ha ve Iden ti ca l elec­
tr ic a l c h a rac ter is ti cs . The
555/556 will run from 4 .5 to 16
volts DC. a lt houg h a typical

su pply will be +12 volts DC or
less .

The ou tsta nd ing featu res of
the 555/556 include:
• Timing adjus table from mi­
croseconds to hours
• Du ty cycle adjus table
• Ability of out pu t to source
(supply) or s in k (d iss ipate)200­
milliampere cu rren t
• Ou tpu t can drive TTL logic
circu its
• Tempera tu re s ta b il it y ex ­
ceeds 0 .005%rc
• Normally "on" and normally
"off' ou tpu t

The 555 a nd 556 were de­
s igned for prects ton timi ng ap­
p lica ti o ns , with the ti m ing
In terval controlled by an exter­
nal resi stor and ca pacitor (Re)
network. The devices co nta in
voltage dividers co ns is ti ng of
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SUPPORTED with ta~ and/or interactive 50ftware /rom IBM. MiUiken.
Fnt Byle, Davidson. QPtimum Resources . Compton's, EJectronic Arts.
~ Orange 01env, Wesson1nI1, Wla oeseo.McGraw-~ lnIer·
AcWe. Fuu-eTrends. P'en!l=-l Overseas. lanlaIe Utaming Systems,
ArNriCa1Educational SOItwant. PaIJ t.lace. Brig/'IltliI-Ro. eIC.

EVERYTHiNG I NClUDED Vdc8 Mastel'~em CCln5isIlI at a hall ·
si-te c:atd. durable lightweight microphone software i525" nap.
pin unleM otherw'&se specifoed). and manual. Made in U.SA One year
warranty on hardware.

T. l: (5031342.1271
FAX: (50:1) 342 -1283
eas: (503) 342-4135 ·

ADO UP TO 1024 VOICE COMMANDS TO EXISTI NG PROGRAMSl
Speed, data BOlly and command inpU1 10 CAD, desk·top publishng,
WOfd pr(l(:8SSing. spread sheet. da ta base, or game programs. Simply
train the COlTIpullll' 10 recognlZe a WOld or Dhrase and QS3lgn a series 01
key strokes to that CCIl'lITIllnd. Pop-up TSA program fea1ures pulkkJwn
n'llltI.I8 and mouse support . Requires unoer 151(01main memoryif EMS
~ Near nstarJl rfIIIIPOI'lS8 lime and high recognition 1JCC\.IfaC)'.

SOUN D RECORDING STUDtO
Digitally record your own speech.
sound. or music. SoftwareCOI'Ilrdled
sampling: rate (up 10 25Kby\tls1secI
IIriIrIgr apl'lia--besed~ and data
ccmpression utilities. Create c:us­
IDITized audio sdtwwe rot use withiI"I
educalion.~ trair'ing.~
taIions. entartaiIVnenI. etc. OMA data
transllll' provIdos continuous record­
Ing and playback 01 !IO.lnd lo/from
hard disk. PC inlema! lIPflakel' SlJP­
ported. Wind ow. - c:omp.ll bl. mul-
I fmltd i, drlv.r. lnc:luded .

INTERAcnVE SPEECH INPUT AND OllTPUT
Add your own CUSlom-made digitiZed audio files to voice recognition
mac:ros. Provides apeechI!IO.lnd response 10 your sooken commaods ­
ailirom within vil'tually ALL DOS application IOftwarel Reduces CRT "eye
l ixaboo· . Also ideal lOt Ifaining , secur ity, robo tics. virtual realrty, l ac:ory.
bu5inou-horrIe aU1omabon . muttlmedta, handlCllpped. etc ,

TALK TO YOUR COMPUTER
WITH VOICE MASTER KEY~

A PROFESSIONAL VOICE PROCESSING SYSTEM

10 KHz·50 MHz GENERATOR
AMIRM·25SIGNAL GENERATOR.covers10KHztoSO

_ "'0' 1MHz in 9 bands; output to lOOK uv inlo 50 ohms.
.. f.. Modulation ().50"/0 400 Of 1000 HZ; internal 1 MHz
• I' , t calibrator. Includes impedanceadapter, antennasimu-
• • ,," tator, two attenuators, test cable and manual repro.
t Requires 115 VAC 60Hz; 11.3x1 4xl0.B, 521bs.sh.

USED·REPARABLEw/oulput .•. $89.50 CHECKED $lfi9.5D
AC-OC MULT1METEA

HICKOK 1604MMUlnMffiR, measures0-300VACin7-lull
scale r~es 0.5-1.5-5 seqeerce,0-1500 we in11 ranges.
0-150 MADC in 14-ranges& resistanceto500 megohms in ==
7steps. At probe uses EA53 lubeallOwingresponse 10 700 •
MHz. Similar toHp·41OC; includes probes andmanualcopy. • ..
Requires 1151230VAC 50-400 Hz;7.5x5.5x9.5, 13Ibs. sit
USEO.£HECKED _._.._ _.••....••.__•._. $1 35.00

DC GEAR MOTOR
Powerful reversiblemotorproduces strong torque
at6. 12.and24 WC,C3Secomrnon.tuming24.SO.
and100RPM respectivtly.Good rctcues or display
molor! 4.3X£x2.8 plus4.5'lx5I16- eu right angle

worm drive shalt; ajbs. ' GM·3455. NE W $15.00

GRDUNDED 6-0UTlEr AC
STRIPwith lighted ON·OFF.
RESET, and long 15' cord. .... _
13x1 .8x2.5,31tts. ' ST-6AC,
Used $5.95.•.21$10 Unused $9.95

SELSYN TRANSMITTER
SIZE 6 BRASS SELSYNoperates lrom 11 5J90 VAC60
Hz. Used in pairs. these are large enough lor most
precisionrotationandpositionremote indiCating tasks.
(5elsyns are still the preferrea positioningdevice for

navalguns!17.5'l.x4.Sodia. 121bs.sh. USl d-ehed ed... $25 ea. " Slpalr
VARIABLE ATTENUATOR

"STEP LADDER NETWORK ATTENUATOA in 10:1 ratio.
Attenuates 0.1V down to 0.1 uv; 50 ohm impedance. Has
BNC inpuVoulputRFccnrecucns: shaft 314'lx1l4-dia with
gear drive. Silver-plated; ~o 0.01·50MHz RF generator.
3.1x3.5x4.8x3.S, 41tts. tAT1 01tURM25, used..... $19.95
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MIKE NELSON'S
OVIE VIEW SALES, INC.

WHERE YOU'RE TREATED POLITE AND GIVEN INDIVIDUALIZED ATIENTIONI
INFO (708) 25D-86901FAX (708) 25D-8755

P.O BOX 26 · WOOD DALE, IL 60191
Call C.S.T. Monday thru Friday 9:00 - 6:00' Sat. 10:00 - 2:00

Friendly Courteous Service · 10 Vrs. Experience - 6 Mo. Warranty

:JERROLD 1·3 4 or more PIONEER ' -3
NEW TAI/81COMBO (FrB) 125.00 120.00 "NEW SA-PIQ-COMBO 155.00
NEW TRI/SI PAN 75.00 55.00 NEW SA-PIO-PAN WfSWITCH 80.00
NEW 58-3 COMBO 110.00 105.00 NEWQRIG. BA-Gl 00 PAN CAU
NEW 5 8-3 PAN 55.00 50.00 SCIENTIFIC ATLANTA 1·3
DPV-7212 260.00 CAll "NEW SA-3 COMBO (SA-3B) 125.00
STAReQM 6f7 (1 PC UNIT) 215.00 CALL NEW SA·3 PAN 75.00
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MLO·1200-2 50.00 45.00 PANASONIC ·VIEWST AR 20 LOT
Price effectiv e 7/1/92 (Subject 10 change withoul notice) . ~ 75.00

ZENITH: Z·TAK 220.00

4 or more
150.00
75.00
MIKE
4 or more
120.00
55.00
165.00
CAll.
CAll.
4 or more
110.00
55.00 I
45,00
100 LOT
CAll.
CAll.

MOST~ROERS SHIPPED SAME DAY !
TYfll M t

NOTCH FILTER S 16.00
• All Combos come with new Pana~onic or
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(Parental lockout units : No extra .:harge.)
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trom local officials 01' cable companyotfidals in ac:c:orttance WI\tI all
appliCable Iederal and staw laws. FEDERAL AND VARIOUS STATE LAWS
PROVIDE FOR SUBST ANTtA.l CRIMiNAl AND CJVL PENAlTIES FOR
UNAUTHORIZED USE.

ABOOlmELYNO~D~ThSAlES------------------ - ------------ ----- --
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$179.00

Reg. $199,­
Model lC381200(9 :~-.. "~.' ".__ __ I

$34.95

Model ZHS

HANDHELD
MAGNETIC PROBE 1.25GHz
SENSES MAGNETIC FIELDS FREQUENCY
This salenorKOntaCt probeaJlows you totroublt- COUNTER
shoot AC and DC soItnoid-operated devices. reI2yS Microprocessor·wed counttr measures
Of artj de'o'ite usingacoil. Also delectstrwient frequency Irom 10 ttl ltll .25GHland periOd
pulses as fastas 10m$ and identlflf:S north and from D.'j.lS to lOOms. Includes data hOkI , rnilV
SO\.I'th poles. Place the probecbse10 thecoiland rna:clave ra~ reacliBgS and relativ! frequency
il llleLEDis on Ute device isenergized. Probe measurements.Complele with <I AA baneries.
operatinillrequency is DC-.tOOHz. manual and t-yearwarranty.

BK PltEClSla'I
2MHz FUNCTION GENERATOR
Featuresa4-digillrequencycounter display.
Operatesat 1201220124QVAC 50160Hz.Complete
willi power card. onecable BNC10 InsulatedClips.
manual and l -yearwarranty.

I •
• SERVICE

SPECIALIST TOOL KIT
56 piece 1001 k~ includes the case above plus
commonly needed nUldrivers. hex drivers. screw
drivers. pliers,cuners. wreocbes.crimping1001,
wire stripper, soldering IDOlS and more.
(OMMisnot incl.)

///l/..PROGRAMMABLE
DIGITAL TIMER
Provides up106 on and 6 off
5enillQS per week withamin·
Imumswilch time as lowas l'~====~
1minute. Plugs into 3·prong
110VACoutlet andhas battery backup (AM
ballery incl) topreventprllgrams from being
cleared during power failu re. Rated at15amps.
UL listed.

tl ~ "

$249.°0
Model
Z301 1B

X10 OSCILLOSCOPE PROBE
200MHz monolitlliC probe providessuperior
perlormance with arsenrre 01less manl.5ns
and a. Sharp pulseresponse. Completewith sprung
hook, tnmmer 1001. 6" ground line. HPIC adapter.
IC and iSOIatiJg bp . Cable length is 12 met!l$.

$36.00

Reg. $42.­
Moael ZP2DO

$24.00

Model ZPBl

AUDIBLE
CONTINUITY
TESTER
Tester gNes a clear audiblesou onpomt·tO-POlnl
continuity and issuitable lor GoIHo-Gotest lor
wires. cables, LEOs. switches. diodes. tJansistlm.
etc. Completewithlestprobes and detachable
anioa1or dips. Operates on 9¥banery (not incl ).

North Andover MA 01845
Offer bplres Del. 31, 1992

$39.00

Reg. $45.­
Moael ZSP1 00

X1 , X10
SWTICHABLE
OSCILLOSCOPE PROBE
MonolithiC probe features a100MHz bandwidth,
a3.Sns risetime. awide compensation range
(10pF to6OpF),abreak'fesi$tant center conductor
and aSharp l\U'o'y-duty tip. Complete wrth spring
Iv)ok, SHe adapter. ICand Insulatingtip and
trimmil'lQ 1001. cable length is1.5 metelS.

$109.00

ModelZ815
OKPRECtSIOtJ
HAND·HELD
PARTS TESTER
ThiS 2000 counl,3'h digil LCD
display meter tests capaeitance
12OrnF). lesislalU (20MO).
transistor tift SCRs, diodes, LEOs and eaneres.
Comes WIth 9V Ilanery. manual. teslleads and
1-year warranty.

(PHITACHI

20MHz DUAL CHANNEL
OSCILLOSCOPE .
Pa:nel 13yOut istolor-toded 10identify functions
easiy.5ensitMty1m/diY. Complete witt!probes,
operator's manual and 3-ywwarnnly.

$409.00

Reg. $499.­
Model ZV212

contact east

$39. 110

Model 216420

ESD FIELD
SERVICE KIT
Kitincludes abluestatic-di$$ipatNt vinylwon
sul1ace (18'x2TxO.3O") with two femalesnap
fasteners.acommon-point groundingcord115").
on! adjustable wrist strap with a1 megohm
resistor,a6' cord and aTxl:r sloragecase.

6OA4



In MA: (508) 682·2000

Ulelime Guarantee: Atr'J tOOl that /ails under normal lisewill
bereplaced treeof ttlarlle.

THE
PROFESSIONAL'S TOOL CASE
• CaselOphas buill-Indocument holder
• Case bottomis partilloned into3 areas
• Two removable pallets hold over 60 lools
Atanesomeblack case toorganize and transport your valuable 1000s
andinstruments. This isthe same quality case used bythousands 01
professional fieldengineers. Caseis made 01high impact polypropylene,
and has snap-actionkey locks andapadded handle.
Sin : 17112"x 12 1/2"ll. 5",

117·PC. PROFESSIONAL FIELD SERVICE KIT
Thecomplelekit comes withme1001case described aboveanda
complele selection 01quality, brand-name lools including Diamond,
xceate and Weller. The kit includes scr~tivetS . pliers, tweezers.
cutters. wrenches, alignment tools, hell. driver bladesandacrimping
1001, wirestripper. soldering iron& supplies. socket set penlight.
inspection mirror, hammer and more.

$49.95

Model Z7201F

DIGITAL THERMOMETER
Measures0"to tS9"f, has ahi·lo limit setling, an
aecuracy 01::10 and 011 built inclock lunction. ASS
cowred probe is SlJilable lor airlimmersion applica­
tions. 1.5V battery indo4oz,

$299.00
Regular $365.·
R22·IM5 117 Pc. Tool Kil

$59.95

Reg. $80.01

ModelRIM5Tool Case

$99.00
R. g. $128."

Model RWTCPS

TEMPERATURE
CONTROLLEO
SOLDERINGSYSTEM
Widely used in industry. It maintains a
constant tiptemperalure Of 7lXrf. Grounded lip protects components from
voJUge spikes. Comes with power unit iron, stand,spon~ and7lXrf lip.

ORDER TOLL FREE: 1·800.225·5370
Mastercard

$139.00

Model RRMS225

$129.00

RIg.$159.­
Model R38091 F

I VISA l terms-visa,

4DIGIT
TRUERMS DMM
·0.25 % accur3tV
·41 segmentanalogbargraptl
• 3'year warranty
FulHunction. autO- rJngingDMM with4 diolt.
10.000countresolution measures DC voltaoe
and current. resistance and trueRMS AC
vottalJeand cunem.tt featuresa continuity
beeper, diOde lest.anAuto Min·Max mode.a
relative modeandaprobe hOld mode. Comes
completewith manual. test leads, banery(9V).
and protective holster.

$109.00

Rl g.$139.­
Model R38091 2

DCNACA
CLAMP METER
Functions as 31/2 Digit DMM
rransormer jaws measure upto 400AACIOC
and a peak..nold function provides recall of AC
or DCcurrentsurges.As aOMMit measures
AC voltage, DCvoltage, AC/DCcurrent and
resistance. Themeier has thefollowing
ranlles:ACV: 75OV:OCV: 2OOmV,200V;
DCA/ACA; 2OOA.400A; Resistance; 2000 ohms
RtSOIution down 10O.lmV, O.l Aand tobm.
Comes CtImpletewilli test leads , banery,
carryingcase and t -vear waHanty. Model
R38091F also has abuilt-in temperature
function, D-14000F.

$49.00 R. g. $58."
Model ZP1 KB

BUTANE POWEREO
SOLOERING TOOL
Withcordless convenience (his
4-in-l$oIdering tool COIM!rts from 1:--"..,,=:;:"',"",,=== =,,-'
011 soIderingiron toblow lorch, hotblower ll( tlot kme. Butane QAS powered.
Complete wrtftt ps.sponge, iron stand mel carJ')'W1g case.

SERVICE VACUUMCLEANER
reaiures a powetful 2.2pe.1k HPmolar, easy
t/Wl~ double-laytr filterbag, shoulder striP t-li
and built in handle. Toner-sale. Complete with .;;
0116 ' TulteJl. hose,dusting brush, crevice tool and
brush,tube adapter. srKlrtel tubeolItld smaU ....
dusting brush. 12"xll"xS-, Bibs.

$149.00 Reg. $183."
Model ZC2D93

CIRCLE 221 ON FREE IHFORYATIOH eARO
"'AS



20,000 12VDC/l 00MA 13,000 7.5VDC/100MA 327,000 ANTI·STATIC
WALL ADAPTERS UL/CSA WALL ADAPTERS WET WIPES

CR655

99. eo/5000
$1.10 eo/1000
$1.20 eo/1 00
$1.35 eo/50 CR682

75. e o/5ooo
85e 00/1 000
$1.00 eo/500

$1.50/00000 of 24
in 500 carton lots

OLOO I

10,000 ASTEC UM1625 20,000 12VDC/500MA 13,500 HIGH QUALITY
VIDEO MODULATORS WALL ADAPTERS ANTI·STATIC MATS

CR871

99¢ e o / 1ooo
$1.09 eo /500

WHITE
$1.75 00/1 000

CR91 9 OL008
$2.95 eo /2OO

28,000 PHONO PLUGS 4,000 SIX PENCELL
BATIERY HOLDERS

12,000 BOTTLES OF
ANTI-STATIC SPRAY

0=

CR870

3.5. eo /5ooo
4. eo /1000

CR447
19. e o/1OOO 58. eo/1 000

CR489

20¢ eo/1Ooo
24(: eo/5OO
28. eo/1 00

850 CABLE MASTERS 25.000 MIYAMA SPST
- MOMENTARY SWITCHES

$3.50 eo /500
! $4.00e o/1 00i CR558 CR446
c1.i Surplus Traders specializes in the ce-distrlbution of surplus
l parts and equipment to OEMs, exporters, reps, distributors,
~ surplus dealers and volume users. Additional spec. and
t! small lot prices available on request.

_'~ We are major buyers of surplus. send us your fist today.
e Write or fax on our letterhead for free cotal s,

2.5 AMP 1000V
SILICON RECTIFIERS

5(: eo/4ooo
OR511 6. eo/2000

S -'.J.~.»I~-..JS.•'.~.L~I. I :;:.~S
P.O. BOX 276, WINTER 5 LAN E

ALBURG , VI. 05440
514 -739-932 8

(FAX 514·345 ·B303 )
w

6OA6
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"l uos
encouraged

fly unco{my
readers words

o{wisdom,
and bought the

Model2300.
}' fJ u r eer cice nms

Il lJpt'rh! After
testi nR this unit I

personally {eel thut all ,~eri()us

radio enthusiasts ehnuld own an
()p lt)('/I'f~l ron ic.~ Frequency Fi nder"

Run Bruckman
Radio ~lonittlr~ Newslette r
Of ~Iar}"!and

..-=;:,. ,. ,- ... ,.
"" .... "" .n. .",

~ ... _.
U10A -

'--. '--. '--. F--=rF~,_. ,~. ,_. ,... ,_.
''''~

,~ ,~ .... ...... ... ..... ~DOQf u:r u:r"" icc

- ,~. ,~.

,~ ,~..... ~DOQf- ""-~ -~- -.,.... ..- ..-r::~ ::;:''' ::",.J;_5_". ,.- "'. ""_<,.<_~ r....... , ,_,,'-_ 1'00. .o..c:o__._ '/IC"'''''' ____"' Z- :D:O. I/IC " , .__"2i.. ... _ ..__.e-, . 1>oo__•__J

Our Name says quality, service and dependa bili ty­
Our customers agree!

"The best part of the Optoelectronics LCD counters are their
extreme sensitivi ty, their brill iant LCD readoutthat can be seen
even in bright sunlight and the rugged construction allowing
them to get banged around, but still continue to operate smack
dab OTl frequency... Yours is the only counter which reliably gives us
(at Radio Sc/lOOlJ an instant frequency readout with its rock-steady
LCD digit s featuring incredible 1Hz resolution."

Gordon West

Optoelectronics has satisfied its customers for over 18 years­
See for yourselfwhat countless
others have already discovered!

FACTORY DIRECTORDER LINE

1-800-327-5912 .
(305)771-2050 ' FAX(305)771-2052

M.7
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WHOLESALE SPECIALS

LIMITED QUANTITIES

CABLE CONVERTERS
Blow Oul!!
XL · 103

550 MHZ· 86 Channel $89.95 each

UNITED ELECTRONIC SUPPLY
P.O. BOX 1206 RE • ELGIN, ILLINOIS 60121

24 Hour Service (708) 697-0600 Mon· Frl . ;30 • 5 pm • CST

S119.95 ea.
S90.OO 5 lot
S85.00 10 lot
S80.00 20 lot

TOP CHANNEL ROLLOVER,
LAST CHANNEL MEMORY, SUB­
CHANNEL 0+ 1 CAPABILITY,
FAVORITE CHANN EL, SURGE
PROTECTION, 4 db AMP,
DECODER COMPATABLE,
STD/HRC SWITCHABLE, ONE
YEAR REPLACEMENT
WARRANTY, N B TWINLINE
OPTIONAL

YIEWSTAR IS HERE

MXC-2520-525 MHZ remote volume
remote volume control
AudioM deo Baseband
Output , decoder loop
Parental Lockout
Favorite channel
Remote Fine tuning
'Universal' Decoder Compatable

$70.00 each - 5 Lot

$65.00 each · 10 Lot

$57.00 each· 20 Lot

$52.00 each - 50 Lot

$50.00 each - 100 Lot

NEW "NORTIt COAST"

'Excel' 66 channel remote 599.95 ea.
Fine tune remote.
60 min. Sleep timer 580.00 5 lot

Display dimmer
Favorite channel 575.00 10 lot

Parental Lockout.
HRCISTD Remote 570.00 20 lot
Selectable Twinline NB Select Optional

AMERICAN MADE Keep OURPeople Working

BOA1O
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HOSFELT ELECTRONICS, INC.~

POWER J8
TRANSFORMERS

SfaJIOART / SiZE

l ZV CT, IA (6-0-0 )
Z-IIZ" X 1.3/ 8MX 1 ~ IIZM

No. S6~191 $3.95

l ZV CT, ]A (6. 0- 6)
Z- I /Z "x 1_3/ 4Mx ZM

Ho. 56- 19Z $ 5 . 9 5

6 VDC@2AMP [Dr
1.25"..16;

~~21S'
Mfg - Se tko c......1 ~ I'"l [ .J
Hfg I ~ DPU- 411-0 1 2'
3-318" x Z- 3/8 " ~
Input: l Z0 YAt 60 Hz 30 W 1;
Output: 6 VOC 8 Z a~ps ~

The enel csure and t he' 6 f t . wjre
a~ bl u k. The win! has a wnite
tracer. Center Is negative for
polartty . Cou fa l pl ug: 0. 0. -
.ZIS " , 1. 0. ~ . 079" .

No. 56--1S5 $7.95

LOW VOLTAGE
TRANSFORMER

TIMER
@

Input : 115/1Z 5 V. 60 Hz
Outp ut: l Z V, 60 Hz , 72 YA (6 Al
Photo ce ll sen sing 3 mode: Ful l
automa tf c ' On ' at dusk, 'Off '
a t dawn; Automati c ' On' a t dusk ,
' Off ' a t a pr ede t e rmfne d t ime
(max lZ hr s l ; Hanual ' On ' and
automatic 'Off ' a t dawn.
Ho. 56-199 518.955.49

,BIPOLAR
HALL EFFECT

DIGITAL SWITCH
Mfg - Sprag ue
Htg , - UGH30JOU
Low Prof fl e Pacl:.l ge
4. 5 Y t o 24 Y operati on. OutPut
compatible with all dig i t al
l ogi c. Th1s 1s a lIIIgnetfcal1y
activated el ectroni c swit ch.
Spec sheet fnclu ded.

Per f board with mountf ng hol es
des ign ed to fit our project
encl osures (JAl 1 - 4) l eft .
Boards have holes on .1" ma t rix
to fi t mos t s t andard canponents
and have coppe r solde r rings
on one si de .

MACHINE PIN
DIP SOCKET

PART , I PINS IfIOTH PRICE

ZI-104 8 .J s.as
2l~131 14 .J $.'"
ZI-118 I' . J $.45
21-123 18 .J $.50
Zl-I42 2D .J $.50
ZI- 103 Z2 •• $.5S
21-124 " . J $.'"
Zl~1l9 " •• $.'"
Zl-121 Zll •• $.65
Zl-192 32 •• $.95
2l~ 120 ." •• $. 75

SOLDERABLE
PERF BOARD

PRIt[

$."s.ss
s.ea

$1.36
$1. 16
$UD
$2."
$2."
$4.'"

53.95No . MlZJ2CPE

BARRIER TERMINAL
BLOCKS

~
10 NiP - 10 as SERIES
HtJIIER S£CTI(lIS
1085-2 2
10BS-3 3
10BS-4 4
1085-6 6
lOas ..a 8
10BS-I0 10
10flS.12 12
lOS5-16 16
lOBS-ZD 20

PRO.JECT
ENCLOSURES

DuaT RS232
Re c.eive r/ Transm1tter

16 pi ns

MA X 2 3 2 CP E

Heavy duty 3/16 - molded plasti c
boxes wi t h a1um1 num cover s.
Boxes have bui1t~fn s t and offs
fo r PC or perf board li sted to
r ight . Each case has brushed
ahllli nllll cover and screws .

".. ==
1il!I3i1

2700 SUNSET BOULEVARD
STEUBENVILLE, OH 43952

~Il ORDERS AUOV $3.75 SlUPPING

CIRCLE 21S ON Al EE INFORllAl1O N CAAO

or Fax 614·264·5414

1~1IZ" x 1-3/4· Fit s JAl -l enc lZY CT. SA (6.0-6)"0. JALPC-l $.59 Z~ 1IZM x Z" x Z"
Ho. 56- 193 $8.95

I-l / S" x Z- I / 4" Fi ts JAl · Z enc
KG . J.\lPC-Z 5.89 Z4V CT, 3A ( IZ-O-IZ)

Z" x 3/4 " X 1- 3/4 "
Z-1IZ" x 3- 118" Fi t s JAl - 3 enc No. 56-194 59.95

KG. JAlPC- 3 51.25
Z4V CT, SA ( IZ-0 - 1Z)

3" x 4~114· Fit s JAl -4 enc 3" x 2- IIZ · x 2- 112"
KG. JAUlC- 4 51.75 No. 56-19 5 $13.95

TO PLACE YOUR ORDER
CALL TOLL FREE

1 800 524 6464

4- 1/ 8" x 2-3/4" x }-9/ l6"
NG. JAl-J S1.99

5- 1/4 " x 3-1/ 4" x 1-9/ 16"
No. JAl-' $2.75

2-11/ 1'" x 1-1 1/ 16" x 1-13/ 16"
/lCo. JAl-l $1.35

3-5/1' " x 2-1/S" x I-J/S"
Ifo . JAl- Z $1.50

6OA12



N.~ _

p.o. 1m. 469ll2!i
Esalftdillo. CA 92046

Videomaker
""-~-. .......

---

c:::> Ch«k /mt'llW)' Dr<ktrndosotd_

c:::> BiUm y: <=:>Vis.t C:>MC

Cud':

&p.Da~

Signatul'e'

c:::> Yes! Sign nit up willI tilt experts mid send me my FREE issue of
V'M1eomaker. If 1find it reuarding, I'll honor your intxnce for $14.97.
Olhmvise, I'll writt ~co.'lcer on my itlvoice and return It with NO
FURTHER OBUGATlON.

City.SLo.~.Lp -,."

"""fII _e-~Pf_

""" _--_ .. us. • __

I Address _

J
J
J

Today, the videos

you make at home

can be the finest videos

you'll see anywhere.

From the beginning, Videomaker
magazine has been the best p lace
to find out how it's done.

Each issue offers expert advice
on camera technique, ed iting,
special effects, sound recording
and lighting- as well as
desktop video, scripting,
casting, set design, and
prod uction management.

Videomaker offers you valuabl e
resource information, tools and
tips, technical data, buyer 's
guides and much, much more.

Videomakerwill show you how
to crea te sophisticated videos
that rival professional
made-for-TV productions.

Secure your video investment.
A year's supply of Videomaker
probably costs less than the
tax on your camcorder,
and it guarantees
you 'll keep gelling full val ue
from your equipment
for as lon g as you own it.

For only $14.97, change the way
you make video forever.
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rt'otOrtto t \1'c' ~9n~a~I~~~~:::er R~;,~~~~~~:~.l Il IV J Il\J~ TEL: (416) 490·8865 FAX :785-7955

S\\ &Scientific ~

MARCONISYNTHES~D

SIGNAL GENERATOR
Freqrange SOKhz·S20Mhzwithealibrawl out_
putlevels from · 127 dam 10 +13dBm. Resclu­
Don 10Hz.. II em be Ireq.phase or ampl.inll!c:
modulated from U l or inl modulation sources.
RF OUIpUI resolution is O.ldB . reversepcwer
protection of uptoSOWIS pal5iblewithootdam­
.~ 10 !he mslrumenl.ThiJ insb'Umentis miao­
JlflXC"Ol controlled lIJld very easy 10 use. a
mllSt fOl" any seriotu repairor deYelopment lab.
Prkr : $1500.00 Cb K krd

/\A

COLLIN S KWM·2A
TRANSCEIVER

AclassicHAM lOOwl1ancciver.TheuuniUlare
lnIe to lhe classiccollinsuyle andqualily. buill
10 11.'1 IT\lXC !han a lifet ime:. Guarnnleed to
pleue any colleclOl'.l..imi te:d quantily !II
Prkr: 5595.00 wllb p!w'bat k pWT--$IIpplJ .

467 SIMPSON
DIGITAL VOLTMETER

Top qu.alily American made 3 1/1 digil DVM
wirhm&ny fel- lUreS including; Digilog™Seale .
+/- Peak Hold, Diode T CSl and TRUE RMS.
Comes cornpleic with c:anying ease. u l£mal
wnenlshwu and5000voll probe . Requiles9V

"""'Y.
Prk r : Ukr Nr", $165.00

Vsed Rr pakablr $ 99.00

/\ A AA(

FUNCTION GENERATOR
FeaturesTU~ design. .01 He . IMhz., DC
Offset. Pulse Width, Sine Squere Triangle &.
Ramp OulpUl and much more ; an excellent
value. Requirc:s use. .
Prke: $99.00 Chrtkrd

... All Prices In U.S. Doll ars
Please Include telep honelfax
number with mail-ln orders.
Orders must be prepaid byguar·
anteed Instrument.

RECEIVER RADIO
ANIURR·71 R· IS18fUR

Thisruggedlittle~io with$OlidCUIalumease
is c:enainIy bJill few ruucdncs.s Il'ld 1ICXappc.al.
Frequency (:O\'e:nge is 19.0Mhz to lS70SMhz
in two bands. Sensilivily is 1.2uv few AM.lFM
IndOAl:Y fcw CWoBandwidth IOKhzor7SKhz.
Two. wilCb sekcubk antq,uu arernouJ\lO:J 0l"1

!he frontand rea" pane ls. Power n:quiJuncnls
areInlemll bIneIy (12BA3030l oS \/'oll Ded1J)
or AC 1l0l22Ovacopention SO-4OOHz.ThUD
• vcryunique radiowithrn.any Olhef fealUrelll'ld
ttrUinly not one to bemiucdll l
Prke: $325.00 fa. Manual : $20.00
8 01 of24 new .Ikaline [).c elli $18.00

Manua ls available at extra cost

INDUSTRY STANDARD
TEKTRONIX 491

SPECTRUM ANALVZER
Covers l OMhz - 40 Ghz. Solilhta1cp:nabM:lIJIi t
feaDllal iru=nalphaseIod::. mininuml5enSitivily b
· l00 dBm. A 12AGhzmila'isindudcdwithcaa.
miL Euanalmiufltil.~areavaibble
wimjUdlaseriedl491 r~SJ)lOOWnIpa'$U.

Prier. $1,100.00 tao

SURPLUS BLOW OUT SALE
AV $$ SAVE $$$ SAVE $ $

A390A RECEIVER
"The CLASS IC RADIO RECEIVER thaI i$
still • pea! investment".• These units arc
complete with meleB andcover the frequency
range of 0..5 - 32Mhzin AM. CWo MCWwith
direct frequencyrc.ldolltvii meclulnical digit&!
dispby - ehcc:kedc:omplete, less C:OVUli.

Price: Used Repalrab le $295.00

~
~t · - .W~]'
~_~t>
~~';., .. -.-.

A1051 8 RECEIVER
Covcn2Mhz- 30MhzLSD, USB, ISD, AM.CW
&.FSKNavy ShipOOard Design. Direct Frequcn:y
re¥b.a.Atx.uareHighStXJililyTIll'Ie&se.Requires
115VAC60Hz fm- op:nzion.
Prke=Used Repairable $450.00
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$169.
SPECIAL LIMITED TIME OFFER

PLEASE MENTION THIS AD FOR SPECIAL PRICE

SAME DAY SHIPMENT
FACTORY Orders & Information

DIRECT 305-561-2211
Orders only

ORDER 800-638.8050
LINES FAX 305-561-9133

TERMS:S~ charge8 'or Florida add $4 + tax.
us & Canada" add SIMI ($4 iTWl . $10 max). oltmw add lS 1M1 01
tow. coo IN $4. VISA. Me or OlSCOVtR accepted. Prien
& apecif~1iorw Rltljecl 10 change I"ilhoul reece or obligalion.

POCKET COUNTER" TODAY I

STANDARD FEATURES FOR ALL 6 MODELS
• 3 to 5 HOUR BATTERY PORTABLE OPERATlON
• NI-eAO BATTERIES & 110VAC AOP/CHAAGER INC.
• 1 PPM TCXO TIME BASE WITH EXTERNAL ADJ.
· 3 GATE TIMES. AUTO DECIMAL PLACEMENT
• HOLD SWITCH (WORKS PROPEAly. NO GATE CHG)
• ~12VDC AUTO-POlARITY POWER INPUT
• StarCab~ OUALITY ALUMINU M CABINET

• COMPUTER AIDED ciacurr DESIGN
• TOP OOAUTI' COMPONENTS · SOCKETED !C's
• COMPATABLE WITH MFJ-20712OB ANT. ANALYZERS
• FULL YEAR PARTS & LABOR LIMITED WARRANTY
• DESIGNED & ASSEMB LED IN TH E USA

FREGUENCY COUNTERS

[ MODEL ?5-BG .]

ULTRA HIGH S ENSITIVITY
RF OETECTOR - COUNTER
2 INCH LEO BAR GRAPH

Regular 5220. value II

$ 12.00
12.00
39 .00
10.00

STARTEK
+~--

ACCESSORIES:
Ice-go BLACK VINYL CARRYING CASE
ITA-90 TELESCOPING BNC ANTENNA
,P·ll0 PROBE. 200 MHZ, lX-lOX
' M2071C CABLE FOR MFJ-2071206

STA RTEK Bar Graph counters are simply the best for
rIDding frequencies, lesting, adjusting, rsparlng or lOCating
RF devices. Superior sensitivity, longer banery cceeeton
high quality USA construction and sub-compact size are
just a few of the reasons to select a STARTEK counter.

+S T A R T E K INT E R N A T ION AL INC

398 NE 38th si. Ft. Lauderdale. FL 33334

SELECT YOUR STARTEK

1350
1 Wil . 1:100 IolHl

0UAUlY , [ CXJHO',ff
I1£f'UCEI ,,~

$129

1S-UHS
1 IolHl . 1500 11HZ

Ul.moo.I«lH SENSlt MTY
(FB'I...'IC£S .,~

· $159

2500
I ~Hl·~ IolHl
~ ..-uT _LO FW«lE

-~·$189

3500
10 Hl ·:J((IO IolHl

HI-l tRIT · La fW40E

-~$250

1 5 - 8 0
1 1£I1Z. I!iOO IolHl

Ul,.moo. I«lH SENSfTMIY
2 toi IWl 0fW'H
$SPECIAL$

35-80
1 1.lHl . 32lJO I.lHl

Ul,.moo.l«lH I!lENSITMTY
2 tOt IWl QJW'tl

$265

CIRCLE 290 ON FREE INfOAIolATlON CARD

60AtS
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$1999

:11 1 : 1 1 11

2.115 8251 1.10
3.95 8253·5 1.75
1.00 8254 1.80
1.00 6255 1.50
1.55 8255· 5 1.75
1.55 8257 1.50

87.50 8259A 1.85
187.50 8259C· 5 2.10
127.50 8275 10.95

2.20 8279 2.25
3.25 8284 1.49
2.25 8286 3.50
2.25 62&7 2..49
8.00 82&8 3.50
1.25 8530 3.00
2.00 8741 7,00
1.25 8742 7.00
1.25 8748 7.00
1.75 8749 7.00
2.60 8755 1.00
1.75 60286-8 Pl CC 8.50
2.8560287· 8 125.00
6.50 60267. 10 135.00

13.00 V·2ll-10MHZ 6.50

We bought a la rge q uan llty 01
27081. 2716. . 25321, 27321.
27641, 2712 61. 272561 and
2751211rom a compule r menu­
lac lurer who , edes lgned l h ~lr

boa rdl . We remO"ed Ihe m Irom
lockel l . erese d an d ver illed
them, and now W~ eue elhe sav ­
Ing. 10 you. Complele sa lillac ·
lion gu • •• nleed.

Your Choice
. . • •. • . . • •. 1.20
. ••• . ••••.. 1.75

.00
2.00
.00
3.00
3.50
4.75

2708 10/8.00
2716 10/15.00
2532 10/ 17.50
2732 10/ 17.50
2764 . .. • . . . . . . 10/ 17.50
27128 . . • .. . •••. 10/25.00
27256 . . •... . • •. 10/30.00

27512 ]j~iil~ri'~0/40. 00

8031
80C32 "
8035
8039
8085
8086
8087
8087·1
8067· 2
8088
8088- 2
8155
8156
8202A
8212
8214
8216
8224
8228
8237· 5
8243
ease

1' 6450!16550

ST.."'DALO"'( POWE~ SUPPLY
~O ~ ABOH

ADDU.1oO SM,pp' '''a I ~A"' DLI"' a

THREE CHIP SET
B.G SPECIAL

16450. 1488. 1t89 - $6.95
16550.1 488. 1489 _ $13 50

STATIC RAM EPROM SPECIAL
2016-2KX8 200 n •• • • • • . • • 1.00
2101-1 - 256X4 SOO n.' . • . . .75
21L02·1 350 n.l . .65
2102AL-4 L.P. 450 n.•• . • . .49
2111· 1 256X4 500 n.l • . • . 1,00
2112A-2 ....... .. . •. ... . 2.50
2114L-31 KX4 300 n ,l 45
2125A-2 lKX1 70 n.' 1.70
2147 4KXl ... .. •. • . . . • . . 1.95
6116P-4 ...... . • . • . . . •. 1.00
6117 •• ••• •• . . •• . . .••... 1.20
6264.15 .• •• .. • ••• . ••• . • 1.40
62256 32KX8 . • .. • • . . . 5.75

I

2108-4 8KXl . ... . . . . . . . • 1.50
2118.4 16KX1.5 VoU •• . . . . •70
4027·4KX1·250 n••• • . . . •.•80
4116-16KX1-250 n.l . . • •• . .40
4116-16KX1· 200 n.s. .75
4116 16KX1·1 50 n.I • •• .•• .90
4164 150 n.. . . • • .49 0' 9/3 .50
4164 120 n.l . . . . •• . •••• • 1.10
4164·100 n.I . . • . . • . . • • . . • 1.40
TMS4416-16KX4-150 n .l . 2.75
4464-150 n.• . . . . . . . . . . • • . 1.40
4464·120 n.I . . . . • . • . . . . . . 1.45
4464_1 00 n.I . • . . . . .. . • • . . 1.45
4464-80 n.I . . . . . . . . 1.45
41256150 n.l . . 1.25 or 9/9 .95
412581 20 n .l . 1.30 or 9/10.99
41256 100 n.' . 1.30 0' 9/10.99
41256-80 n .• . . 1.30 or 9/10.99
41256· 60 n.• . •• . . . . . . . . . . 1,8<;'
1 M~g _ 100 n.l . . • . . • •• . 4.40
1 M~g • 80 n.l . • , • . . . . . . . 4.40
414256·60 n.l . 256.4 ... 4.60
SIPPS & SIMMS AVAil ABLE

A VeRY poweRFUL AND AMAZING spe eC H CARD. USES THE
GENERAL INSTRUMENTS 5?02S6-AL2 SPEECH CHIP AND THE
CTS2S6A·AL2 TEIT TO SPEECH CONVE RTER.
THIS BOARD USES ONE SLOT ON THE MOTHERBOARD AND
REQUIRES A COMSERIALPORT. BOARD MAYALSO BE USED INA
STANOALONE ENVIRONMENT (EXTERNAL POWER SUPPLY )WITH
ALMOST ANY COMPUTER THAT HAS A RS232 SERIAL PORT. TO
USE THE BOARD IT IS ONLYNECESSARV TO SENDENGLISHTEXT
TO THE RS232 INPUT ON THE BOARD. THE BOARD INCLUDES A
1500 BYTE TEXT BUFFIE R AND HANDSHAKE LINE TO ALLOW YOU
TO SEND DATATO THE BOARO; THE SAME AS YO UWOULDSENO
DATA TO AN RS232 SIE RIAL PRINTER. YOU CAN SIET UP BATCH
FILES THAT WIL L MAKE YOU R COMPUTER GREIET YOU WITH
"GOOD MORNING MASTER," ETC. EVERY 71MIE YOU TURN IT ON.
DIE MONSTRATION SOFTWARE AND A LIBRARY 8 UILDING PRO·
GRAM ARE INCLUDED ON A SV, INCH PCIXT DISKETTIE. FULL
DOCUMENTATION AND SCHEMATICS ARE ALSO INCLUDED.
FOR INFORMATION ON A LOW COST SPEECH SYNTHESIZER
SYSTEM FOR THE VISUALL Y IMPAI RED. PLEASE SEND FOR FREE
PACKET T.M.1.

v"-' $6995
~v'"~ G ASSUIBLU ' Tn'eo

... 00 U.1oO I M1PPI",a
I M"''''D( I'''a

P. O. Bu 280298 Dallu, lUll 75228
(214) 271-5546
FAX (214) 271-2462

6502 ' 00 6821 1.00
6520 1.25 6845P 2.20
6522 2.70 68455 2.20
6530 '.00 6850 1.75
6532 4.25 6852 3.50
6545 2.10 6860 3.95
6551 2.40 68681 3.00
6800 1.40 68A09EP 1.29
6802 2.50 68A40 4.00
6803 3.00 68A54 3.00
6805 2.95 68B09 4.00
6609EP 2.75 680 10 2.00
6809P 2.50 5'0 45 4.95
6810 1.25 688 54 4.00

5 51·202 O, eo d ".. 2 .25
8810 D, cod,r 2.25
5087 G, ntf. lor 2.00
5089 Gentr,tor 2.10

...... _ ' _I" I'<' L ...
~ .........__...

....CNIT _ ,,_..._ ,_.

........_ _ ........WOC...TI.....--•.. nr_...n .....--.....coou . _ ._ ....-• UN ' " 'C"'" ,,,.. ..... ..... ",,__ ...il ..
c"' u, Ie Z.. .- < ,., ,,_ ...._ II.. ,"" ...
"" '.ollDO l , .. ... ~_ "'• •••_

I ..... " , _ ., , "00' '''.... "' ....
L... -a<y ..'....... _2 "_.. ..' ~...., _ ..._.-
....... . .._'_.... _ ... D.....

".-
"O~D. LOWI 'n .. .._ , 1
...lITOCAll _ '_L .. _ .... .

O...UI'C " 00' "" ''''1'
.. . ... .. . . 001 U" ooli.O .... D. ·".OQI I ' " .. " ' .
0_ . _ " , .

10_ , -... ....._, ..... , - " ...-CULCII .....coon CAJlQI
..."...,(....u _ 1'\ .... ... c.u

I

l ow P, ollle SOLDER TAll
6 PIn 14/1.00
8 PIn 13/ 1.00

14 Pin 13/1.00
16 Pin 13/1.00
18 Pin 13/1.00
20 Pin 13/1.00
22 PIn 13/ 1.00
24 PIn 8/1.00
28 Pin 711.00
40 Pin 7/ 1.00

OUY $10
GET $1.00 . FREE CHOICE

68 Pin PLCC .79
84 Pin PLCC .89

1ry Ttl' h I Truly Low Co" LAN
• Co nnl ct 2 0' 3 PC" XTI , ATt
• U. .. ..,I el port . end 5 wi, .
eeblt

.Run, ,' l 15 K b. \ld
. • Run. In backoround. 10lall,

'' ' '' I p.., nl
• Sharf .ny oH'olcot , any lilt . t "y

Um e
oN H dl on ly 14K o r ram
ShpllU I: W. m.h b t//ln,, /

6500/6800

~11{.~. __.

B. G. MICRO
MAX232 2.30
1483 •. . . . .. .. .45
1489 . . .. . ..• .45
OB25-(Solde' Cup) Mlf 2/1.00
DB25· Rt. Anilit PC 8 0 . F . . .55
DBIloAL An I PC BD MIF 35

74LS

FANS THE 525 NETWORK
12VDC · B' lIt hlt..

Manul.cl Uf.d by Commonwu m.
Mod I ' FP 1080-1 Blad"
8" WI.. Lu dl ' 150MA
3'10" Squ a r• • , " Thlc ~

Thl. l ilt com monly us.d In
compul.' pow" lupplln.

$6.95 n.

LTP l1"A(
1.2. 'd Moj". Oloplorl
501 A".., ,, 'lh •., ' ''KI .

Thll RMO'..,g. M.lri. C.n I .
I lOclIM HOI"IZOIllOlIy. Chole.01
T..o M_ OrI"'lol......e .. ho...
CoIulllfl, """"" R_ . 0 .... h ,

.... c.olf>;,"Hllg" 1111""
$t.18 e..,8!SU 5, 1001$15.00

LSOO ." l S114 .25 l S241 .60
LS01 ." LS122 .35 l S242 .65
LS02 ." l S123 .45 l S243 .50
LS03 ." LS124 1.35 LS244 .55
LS04 ." l S125 .30 1924S .55
l S05 ." l S126 .35 LS251 .45
LS08 ." LS132 .35 LS253 .40
LS09 ." LS133 .25 LS257 .35
LS10 ." LS136 .2& LS258 .45
LSll ." LS138 .35 LS2591.00
LS12 .ae LS139 .35 LS260 .40
LS13 .35 LSU5 .75 LS266 .30
LSU .30 LSU &.35 l S213 .75
LS15 .20 l S151 .35 LS219 .30
LS20 ." LS153 .35 l S260 .60
LS21 .te LS154 .85 LS263 .35
LS22 .16 LS155 .50 l S290 .70
LS2& ." LS156 .42 LS293 .50
LS21 .20 LS157 .30 LS29&.65
l5n .15 LS158 .25 LS2991.00
l S30 .,. LS160 .25 LS322 '-3<'
LS32 ." LS161 .35 1.S3232.2S
LS33 .25 LS162 .45 LS348 .75
LS37 .24 LS163 .36 l S3S31.00
lS38 .24 LS184 .45 LS357 .60
l S42 .35 LS165 .60 LS363 .75
l S51 .15 l S166 .75 l S364 .75
LS54 .20 LS169 .90 lS365 .30
LS55 .20 LS170 .45 LS366 .28
LS73 .30 LS173 .60 lS367 .35
LS74 .22 LS174 .35 LS368 .30
LS75 .25 LS175 .35 LS373 .50
LS83 .30 L.S181 1.25 LS374 .45
LS" .es LS191 .45 l S375 .35
LS&6 .20 LS192 .65 l S377 .75
LS90 .35 LS193 .65 LS378 .80
l S92 .30 l S194 .40 l S390 .80
LS93 .25 l S195 .52 l S393 .75
l S95 .ac l S196 .55 LS3991.00
l S96 .30 LS 197 .75 LS5411.20
l S107 .28 lS221 .50 LSll45 ,75
LS109 .20 l S240 .50 LS646 .75
LS112 .25 LS670 .80

S113 .25

FLAT PAN EL LCD O ·
GRA PHIC DISPLAY
EPSOMEG-7~S·"' A

.... ....... · 1_ 10' _ "."
_ .. _ .... · . .. tn · c.. .... ...._- ..-_.-_ -.--...-

_ ' ..' /11· . ........0.... " "'.. ...11'11 ·.. _ ... •· .. i ..· . ·UV\._ :11 ......­
Sl U S tJ l 1oo.oo

~
o

,
TERMS: tUnI.·" spKiIi~ eluwhef. l Add $1 25 pol l.ge. _ pat bol. nce. Ordefs 0".,. SSO.OIl add es c lor lnsu.ance. No C.O.D. T~U5 Ru . add
B'I,.,. Tn . 90 Di<tMoney 6.lck G....r.nlee on all llems . Allitems sub jecl lo prlo. u le. P, lces l ubjKl lo c hllng~ wilhoulnolice. Fo,elgn Co.der - U5 lund's
only. We cannol sh,p to Me. lco o. P...""IORico. Cou nlries other th.n C. nad• . add S9.00 shipping and h.ndllng.

6OA16
CIRCLE219Otl FREE INFORMATIONCARD



am
•I
13406 Saticoy Street
No. Hollywood, CA 91605

(818) 787-3334

(800) 235·6222

FAX (818) 787·4732

TEKTRONIX MODEl SIION
(also knlMn '" 510J NID10)

G e n .. ul p u ' po.t' , 2 MH z p lug ' in 0'-
ell l...., In<l,,~ S81l Tlm ....8 a...•• ~18

D".. I· T " ,c.. l ..mplifi.. ' and SAl ] Il o r;-
z"nl..1 " m pUfi" , . I>~ Inc h trc l.on g u la . d i._
1'1.'1'. S........p ... ... ' rom 5 m icm...'Cond . to .S
."con d p e r dwi.io n . \!er h c. t . em' il iv ;ty
ftorn 1 m V lo S \I ~, d ,vi.ion . Add . ..he m.l..
Of chopp.-d OJ><', • •,ng m od... . x ·y mod.. ,
.... 'hin 1d<'1!..... lrom dc .o 1OOkliz .

rrin: $2OCI.110

TEKTRONIX 475
PORTAB LE OSCillOSCOPE

O sculoscope Dual 'trace wi th D.C . 10
200 MHz response, 1.8 " sec rise lime .
OrT<-' megohm input lmpo.'<fan<:e , 2 MVI
d iv f>cos ilivlly and 1 " , eddlv. sweep
•ale . Dualtime base. ~-y o pe ratio n. In·
It-mill power supply fo r exte rnal active
protx~ . C t1.ln ne l 2 vertical ouput. 81110
em di!>pl..y are,l. !'rit..: inS.oo

MODEl HP 180A
O oc lUo scope : Mi l Spec ....NlUS M -28 IA.
6 " 10 e M display. 100 M H z '~~pc>n..,
whkh ••ccepls s la n d <1<cl IBUO ~.. rl"..
" Iu K' In ... Include s V.. rl k ...l P IuK In :
mUlA Il't.- tlllf>I. f"-'qu ency uw 50 MI-I>: .
m .u<lmu m s..,n~ i1i\fi ly Sm VID IV. ... .....
, 0 n l..1 P'lUK·l n : l B21A (Pl..U67). IrlKK~'"

inK 10 100 M H >: . m in imum ~""""'pllm"

l00NSIOIV. n....delayPd .......... p c . p.>cily.
Prie.. : S2S0 .00

I.R.
TANI(

PERISCOPE

PAIR
EIMAC
4-400A
Price: $250.00

Typ<> M·H. llultltO'd
mill' ••y e o n \l ,,,e ·
lin n . Con' . ' n .. '->
Ind .. p .. n d .. n l.n .
, O'd Im.Il" c o n·
' - 1... luh .. . pI .
co""<;" o n I.. n .

p".m nd ...,.,p ie<:.... . Th .. binlKu la, .. I •
ln g 'Y1o m i. d ilt'<1ly conned.-d 10 I, m .
! yp<' p,,·, iocope' . The i.....lle ' .. hn h d r-
fYm ,c IlKu" p«wided b y .. b u ill ·l n ..diU" . '
bl .. ...,1I.1l" d, ..d .... Th i. un ll ..-qu .. .. . 10 '0
IS I<V.I "-" c u , ....,! 'or ope', . lion . Un. bl"
10 . .. pply p""'" s u pply. 'Oi.........Ioo ., Ill"
high " .,.,.,.;d e " " 11'" Ih ick . '~ighl11 Ib'J

"01"" . _ O P 'lOO1 PrIce' $200.00

E1MAC
4CX3500OC
Price: $4,800.00

for All Your Electron Tube Requirements.

- ~

HI' J J1A DISTORTION ANAlYlfR
C........ 5 H z ' obOO kH z •• nll " .nd m u .....
1' >1. 1d, stor l,on d own 10 0 .1% ' u ll ><. 1 H •• ·
mon ic .. . ' .. indlCAle d u p 10 1 MH,. Mf- • •
su,," no,..... "-" • • ZSj<......nd ....,11.11....
eywo • • .... id .. , ..n il" . JOO ..V '0 lOll V R/\,IS lull
..,..1.. . ' q u" ncy ulih•• lion .accu •...,. i . >-
"S'I:. h SH, 10 lOll kH z ; >- ,,1(J'l:.. I""",
)l)(I '0'iOO . Hz . a...ic vol' .....' .. . .oceu •...,. i ..
"2'1:. . Prier. $~s.oO

THE LARGEST ELECTRON TUBE INVENTORY IN THE WORLD

A.C. POWER SUPPl
STACO MODEL El010VA

Th h u nil h .. h""n d ... ig n ..d . n d con.
•lJucl<'d '0' . Igo rou.. ind u . ..'.I. eI..... room
O ' 1.""".lu . y . p p lic. llon •. Th .. ., ,, 1''''''''''"'!1,i . r.. br. nd n""". Cu.... n l liS! p ric..
51 . 5 p"e iliCA h o n .. : In p u l : 120 VAC
so. lIZ. O utp u l: 6-120 VAG to . m ps. In ·
d ud.... m . n u .1 ......1" och"'....tics . f .... u."...:
Amm".", . ....lIm .. I " •• c o n _ n ; e.. oU I I~.

~. Ind;CA' O, . nd ci rcu it b.". ~ _o;..... n -
..ion : 10" " IS' " 6". ' ''''' 'Ilht: 22 lb • .

Prier. $1" 5.110

Madein
U.S!.'AC I-.....:!!:=:..---.

by ElIYV'

PAIR
EIMAC
4CX250B
Price: $150.00

6OA17



NEW COHCEPT1
Mystery.s.c,,-.-,
l evitating
Device

R~ w. of !he Worlds? Objects Iloalin iii ""
mow to lht IOudt De!Jes ~.....,. Olmazrog g;1t.
COlIYtIWiOn poec:e. maooc II'Id< orl1eal 5Oel'al P'Oi8d
ANT1K fur to AIMmbleKIl l Plans • •••• Sll .so

NEW! __':::::'-''-'-<:::::;;~~
Amazing GlowTron! .A
Prqeas VIWe e<Ie!;Y, rr- J \
Operales on late, lowvollage 10prtOJc:e speclaQkr
IiQIlllng etl«1S. Neon & lk.orescen:s P WIttnJt wires'
GTRON Rudy 10Use •• , • ••• $2BO

TV & FM Joker / Jammer ·SIwt~at
d8YiCe aIows rou10lOlaIycontrol and~e;y liwpl
TV or000~_ Grealllao toplay onla.'T1lly or
foer'ds, DiscrIlion rfIClOr8d.
EJII: IKt.l Ell 10Alllrnble Electronic KIt . $19.50

"laser Bounce" listener System
allows you 10 !lear SOYnds !rom anarea l'iaa ue beam
rellecled ~orn awirdow orol!ler S;rnilarobje(;l, Syslem
uses Olt leady·,o-uli8lATR1 LlIS6f TerminalOl gun SIle
asthe lransmtter. Therecei'ler secloon issupplied as
aneasy·to-builcllul, iI'd..dnO (lYl' MhionedHSI0
~ Order' WST2If SySlIffll, Includel011'
LAni l RNdy·liHJ.. Luer GunSite, LLR1II: SpeeiaI
ReceIYIt 101, and HSIO HeIdsel, all lorontr~.so

See InTheDark Viewing
[)eo,u _ fI'l'WlUlIt ri'arId

~ lot IHIlg n tU \_.-
lot low costnr;tt
'Mion.afrOng WIth obWYing
Lasers a"40ltIII' IR~
FLJ'1dIOr. ""'" manyusetIA~ _
SD5 PlIns . . . . .. ... .
S05K Kit I Tutt I PlaIlI
GPV10 ReIdy 10lIMY_ •••• .
6ID2A Tubt t Plan. 10build)'OUl' OM!

Shocker Force Field I Vehicle
Electrifier-Neil_ deYaI aIows)W III mal<e
har.:l and ShCO. baIs, sr-x:k warns and IIednlyotJjecls,
charge t:ajliCI\Or5. Greal pay baIdt lor\tIo$e wise guys
~have wronged roul

SHKIKM EasyTo A..embll Eledtonic KIt . S2t.so

l 00,OOOV Intimidator I Shock Wand
Module 8ulIcI art eledneaI device 1hal isallecM
UlIIO 20teet. May be er'dosed lor1lardleId , portaI)le
tieId~ Ia/xlraTOry ~bOI'IS .
ml2Kt.l Easy 10Assemble Eleclronlc Kli •• • $49.50
ITU2 Plans Only; ClIcfil..ble to KIt • •• • • SIO.oo

Table Top t esta Coli
Spectacvlar •
A Real Attention Getter!
• 2SO,OlXI Volt.l • 7·10' Slarts !
Energy evfIl pwes ttv ough
'IrIndoWs. GIM' tor Idence
projlct.. dispbyt, tdveftislng.

Hogttr spectaCulaI dlM:es~
I'iStble, Il.d!tlle bolts o!Iiglltrmg
appearll"lg 10 ftashInthe a~, Causes
certain malenals 10 bum from Wl\t"jn aflll glow, Lights
butbs wrthoul wues, prfIduces irOJction f.elds, 51 Elmo's
filt COIOfla Clea~y (lemorlslrat&S tigh frequercy high
1'Olle0&S 'f91 lllfminal mey be louched byuser during
operil\lOll wM a metal object 115VAC operation only
8TC3 Plans . , SI5.00 8TC3K KIt'Plan. sm.so
BTC30 A. sembled.rId Tested .' . ,. ' 5391.50

Ion Ray Gun . p~ d'larged: iOnSlhal rwca
stw:ldo.s in~ .. obfed$ ll'Ithl:iul aI'l)'eonnectIOn'
GreJt sOen::e I)'Ojecl is ".. i$ a high teen party~ _

IOGJ PIanl ••••• $10.00 IOG3K Kit~ S6i.50

~~~£~ [1" '11)))
cltoQ~ twne \'ifIWt LJ
CIlIfClIeastIDI:k . _ d ....~ ICCUSl:C
""", ,,,,,,,,.._..",,-......~
I'G1 PlIns ••• • sam 1PG1X KItI PlW $49..50
IPG10 AssImtIItd •• •• •• • S74.$ll

Homing I Tracking Transmitter.
BeepercIeW::e. 3"*fN98.
HOD1 Plans •••• SID.oG HOD1KKIU'I,n. $19.50

ListenThru Walls, Floors
Highly sensilove , teltlosalpemil<e
Sl'E1Hl Plan, ••• 58.00 STE1li lKKIL'Plan. S44.50

3 Mile FM Wireless rD" "' . .
Mike . Submlnl6lurel
ClystaJ d8a!.lAtra~
pickl.cI trans.'IlII$ YOiCe5 and sourcs

~
10FJ.l r»:l. EJOIJllerll &8CUI1Iy Sy$lHll. warns 01

Plasma _"~ ~8ealrnll)'W~~jDck6y1
Fire Saber~ ~~.~.S7= AolV1 K KIl Plant , m5Q

zS:=-- Telephone Transmitter· 3 Miles!
Proc1as tNI~ e!Iecl: lNl carued Illt tarus, ~ bl5/TIlS belli$IdIl$ 01 a IllIep'"clnt
at IT'IkIre of II'I(WI8 bn$. Yl$bilI p.asma tielll lS ~ 10~ FM radiO. • T\Irl3tIllIF~
eottroIed by~~ ¥d q..sl$ $abet Ierv.P'l •Urde!~ onP!I:lnt •E~ 10 lW:l .. Use
ktNe~ .., proct.lce5 weord .. txurre e/!ect$. • Up103 Uit Rr9t •cw,. h'l$Il'Il$ ct.rn;I phone 1M
ExceIert b'~ eIleas.~P"*'"~.~ VWPU7 PIIns•• • • 51.00 VWPU1J( KIlP!anl$3i.SO
......... ...... ...... - JI1i!)\i EI 'M ,.Pm PIIns • • • • $8.OllPFS2KKitP\lll. $oIi.50 WII) ee ra agne lc
S(*lIl on., PFS20~ reg $89'", ~,.so . (ij) Coil Gun

Solar Power Devices --=:;.~..:~~MWa 0~
&lid I IetlCll sro:;.,... $(11MmoID'. IiQIt. b.IglallPI'. ball Beo:me pari cI and perhaps
c:I\af08I.elC- SOl1 4'". 2 AmpCelI w l'Llns •• sa.5O lXlltrb:JletettJs ~lQ!tlg I'WlW~oI '/ll801Pl1fV)' ~
SOLl 6Ilr 14VCe/lw'Pllns $7.50 EM12P1anI sa.oo EM12KKIlPlans S99.5O, ........ ...... ...

INFORMATION UNLIMITED ~
(f) Order by Ma:l,

or by 24 Hour
Dept RES12, Box 716, Amherst, NH 03031 with InMlf11I011.....1 Orders·Only Phone:
Phone: 603-673-4730 FAX 603-672-5406 FREEwhh Order,

~ 800-221-1705MC, VISA, coo, Cheekl~. Ple.se Add Ss.OO Shipping 6 HlNlIlng Or Send $1P&H

Combination Solid Stale Testa Coil
& Variable l 00,OOOVDCGenerator

fI..<:- Esprrimfnl1 UslngTeslI ColI:

II
,"""" ill a Jal'lTOI'l'IaCkl, F\WNCt

• KnanF't'JlOglaPrt
• WlI8Iess Energy Trart$II'l$SlOll

~'2011'.'OC b .~=~~~
r"" l,IM ...llHN:: • Energt.ZeI' lorNeon Plasma TiA:les
f...~Ulo

El perirntnll Using HI Vonl DC:
• Plasma Blaster 0riIet~

• Afli.Gra'lItf'Forte Fe
• IonReactJon Motors
•~ Gene!abOtl

' ......"""•020re For k 1'I.dca\lOl'l, r' ,.-""", .P_"'l,...
...... ll P~ Aa::elefaun'Alorn Sma5IW'9

,... ""'"e-r"""'"HVM7 PlInI CompIele S)stem ••••••• Sls.oo
HVM7K CotlIpIIle S)'Slem KltPlans • • • •. • sm.so
Tew: r.... Coil Only' IOlPlans S99.so
l1 ~UAC W.Udlpllr tor 115AC $1~

GOAlS



tu.CK£A"S 9OfolUS:GlIl. FF£E_ -.
__HCCAF l _ kIlal HCC~
_~, 0r0. _H(;C.71 1R.

Keychain control of anything!
~byu.-.lI'liI;b-OCIII RF""1s

_tor_ccnlroIoIyour""",prcjeCl..
}'OUt toorne and car IIlann. eat dooo'locl<s. _
_ X·10rnocUM (_lIddDondHCC·~X·
10 "-1Iuh ModuIa)! $el sea.nv oocIaQIl

_nl_.~~l10"""""

~nl ,.,...,. ..cty tor..... et:INJt1

~
R"'NSI.l I TTER ;. Tifty klye"l ift
__ IS lIR'fO.'l . hI.lI the

" 11;1\1 01 I "'.'el\b,ul
T........m.. I\u IwO but1"".

e~·'·_";;~O"'lIOo:tw...-l_ Z. ~"""'

~~\4I1IO~"'''''RECEIVER: Bo&rd .....
"e"Y.. m...u".
.pp,o> 3 ' .qu.,,' -" 'If/'
RIQt.- _1l4'PI1 018
IOh VOCOl 1210 18 VM;.. Tooo
Cl&liIPbtetwro* 1_ 21...._...." l4'110
3OO""'.18VOC_1Ogl'CU'Wt o..:Iy
-Nlap.-~"""

HCC-RF I RF lft, SIl~ u-mon..,
_ ._OHlV I39'"/

HCC-RFX E..n_ ONLV I 1" ,

~-.. b"X'!OClOMOL 11

EnerJog lc ES1400e
Stepup to IntelligentHome Control!
New ES 1400e put.oul 50% R""'Il'" X10 """",I
fl""lll" lI\aro origINI ES14001 Version21<>1tware
&~ p:)f'llol rwn ItlIegta1ed ptO<h:la.

Th,. illlllganl Xl0 td>e<Iulrt. ...,In 2·... y
inlwlece rn<IMOII your ._.

IF·TllE N<:onlrol. Cornbo>e ....m S1anIIytno:lbon
del lClOtl and "'..... music and mood 19'1""'J
Iono- you lrom """" 10 mom' U.. X10s...- 10 ""'" your SI'Il ......

.-. G<Ml1or~ l4' ~fI'IICI'OCl
Once)'OIl"';IOItl4'your_prograrn,1III ....
_ lIir'nlAaIor ....,... )'OU 101eII I CClfl1>Iela¥
Onoo 1hoIES1400e ill_ l4'. your PC ","y be
~ _ Otuoeci lor _ purpooeol

The ES I400 ioP'd*l ~

I bAl\Wy bIdo-<Cl. Ha)'IS CI\ronc>gqpI'I dod<
ncalerClr~ ...""·'"'·9aarnplBo,
.......... halp.~-..-...h"" . • ' f,.
~1-:::" ONLYSS59 :!.If'/

PC to Inf rared Interface
a_I lor~ 01 )'OU' 0Wf\ O'Itratld_-.troI..,.....,A-.your PCto):<ls/l
blAlonI" .... .-conrolI~PCbMed
"""" .\l1OmlII"", WIllI 1n1,•• 1KI coni'" of yW'
TV (vd ..., • • c/laMII, ' le). ,1._. VCR. • nd
moral Acklwholot-I>auw (R _ t•. IUCIl• •
X·10"s~ UMMlhCowl Voo:aoMular
K.,. tor ....,. comrol 01 your __

.,.....,' Con't>ow.-etl X· IODoi+olqo>,..,. 1<II
10 IkI't Ifl\l' X·10 conItOIaf to con1roI your
ltll..tId_I lIM ..rtl _ ""'1)'11'"
for rornoIO -.lro1 oI lR lrom .~ lel1p1\<1ne.
P........ VI lmItleo&l

~CO'lII'OI .....IOPC"I ......1'O'I- U.h
SIrdA progrIfft 10 .-..- 19'*
(I.II- The _ COIlWlWId SItdR TV..un:..
......"'MI, ea.SandlRlramOOSbalctl-.
.,.,.....-.g~ fII'OlltI"\. 01 dIvIIop .
progrwn"""'ocmct>.....,~_a>da.

Comp/Ita ~. cable...........
__ ~ IOUI'* oocIa.

llCI\nCal " ' 01<1111 anCI doocum4onllhOlI .
Requires t;:IM-F.... ,.. ... 1.conuuI __
canIrI>l and lBI<l 01 compa1Clla -..puler WI!tI
...... pOlI H(;C.PCIR ONLY $41'/

Now Edition! Automation Book
'HcJorllO""*'"-VCU_ · l"I'o...la.ldol.
~~...~sc-c.IRIOO

~ 0r0"I c.... INK. I e.aronc
~. ThiII~_ ........... :!nCI
.......~ _ ~ ISO PIOI'S
_ ...... , 2$~r\1I. l l~

Roco"'._R19 '2t~~L.I -£.0-

. '4..X-l0 Development KIt~.lf4;
u..10~'f'NI_ f'C..OaMd.......,.~

"""" ---..,- ......-. -- ..___l9*s.....-nl_~

dIciIicns baMd .........oro'oIl--.~
• I\cIrnI conIroI ayaam _ IF.mEN IogC.
_ 1~ "*"'1/ Add Stanley ..­

~IO"'I¥'*"~"_~
OwooIopI.'~II~baMd(a­
nat ... pc6"IJ _ ~~ IInry
_-.d......~lOUIWoocIa

u.. ..rtl PC10Inf~1rI~_10 drtIlop •
....-...OItIiclI~_aulcImabon_

IR ccnIrOI; "'Y X·l0 CO'IIfllIIaf C8fl conlrOI
w..r.d! WolhIOiIoon .. Voe.- .......~.
__ canIrI>l 01 It>I _ tIeoomIa poaatia ,

UMX"O"'~g;wOAl<!dl""~
10 your IyOlOm. Ackl-oc. PC...- ...... Clm
lor '_~conIroi of X·ll)l

~1BM"'Dllfl1l&lbIa~_paraI­

1IIP<l'\- IncldMTWm-.........._·
..~. "-'kIpnar"I~. clImo~

....s led'Inicaj .........., HCC623K 0NlYW'

""fl.:1t,, : WaIlSwttchModule
" R~I.e•• n ,. 1on; ••11 '."ell.
ConIroII~ IighIs l4' 1O !loOO
W. n max. Ivory oalor bun"". Only
830 rnodulM.-lor II'liI; p<OmCI .

110 0t0ar now! By SlWIIIJON' V
l.in'II18. HCC-2"75. L. I
HC:C2<l76 3-w.y SrR:1IS-;lPM) (:N,V'12'l

FreeHomeAutomation T-$hlrt
GII_ grMI gdI _.-y ord« SI99 ...
mc:ote! UmitIKlIKllbon...._ il S. I.l. L XL
<Jor"-t rurt>er HCC-7 11S ,

1Il.dol..._.,..,.e-.be~l4'_""

lOI.Chol. *"iJllloIy' sa.. _ & _ ....'
XIOeomp.titIlel c.amt.. _ ... HCC-3OOO
Ona-For.....Con'wfwIdc...r 101 CCI'Ct'OI 01.,.,...
1Iome~~ -'NOXl0 0iWicell
.lull Un .... """"*-' HCC3lXlO tor_
con lrol 01 you --:-;:-_ _ ......._..........~---

Brand New! One-For-AI/12
Lets You Control XIOand Infrared from one remote!
~E~ hasjull ....."""__ ~ _ ccra'OI, 1111 0na-F0r.A,I
12. e.d --u _
in ... orotId. 0.-1'«..... 12 npIIcw 12 ol
your • .-.,g .- 101 TVa. IICRa. e­
Bo>:...co.......~s-.-.~
and mc:ote! lie-. _ COfllJ'Dl Xl0 ......u.&!

reeHomeAutomation Mug
~"-'-glI"".,.,..."",",dS1*......,..r
0..b ~!rIIIHy 1:noMd".... """''''''''
~<%IIee..-.OrdotHCC71 1 1.l

The Ona-For·AI 12 ...... 321( """""y­
c:orotan1111 -.orld'. IatgMIItnIy 01~
codMl In Iact....~11110 COIllidIwI:
It\al )'OU' COI'I'\PO"II'" ..1••1'1<:1 __ ...
C1llfIlIjNd in II'oe One-FOI·Al I2'. """"'"'Y If>lIl
........ -..g.DCX.Q.EyOURUONEYBACK
GlJARANTEE! (~HCC e-... SiIrvil» C<

~~""""'doUoIIl
Cl--. \lUI I!IQI graoaI .......,
Pn>v;da. ""t~ -. • s-.
T....... !u'lcbon • 5nlpIa SIl-..p •
Onal\uI1on S.,.." CorIroI' "-­1od ............._01_
... _ ' TGI-f"_ CQrl. r.
_1Wpu.'~

(by.....aea-.rrxhargII)
lIO_hlllaal__ .. IR__

lad1no1og-y.. . _, be---



100 CAlL FOR SPOTauoTE. .

100 CAlL FOR SPOTOUOTE

100 CALl FOR SPOT OUOTE. . . .

100 CAlL FOR SPOTOUOTE.

Apr. '92

25 at $4.10 each
19.90
2.35
2.35
2.15

25 at $3.95 each
4.25

.. 3.S0
..... 3.10

3.40
9.80

. . 8.95
11.50

$7.25 each
7.95
5.90

$5.10 each
23.90
3.15
3.15
2.70

$7.25 each
4.50

$4.90 each ..
5.25 ..
4.75
3.85
3.90

11.5 0 .
9.85 .

13.50 .

VACUUM TUBE DEALER PRICE LIST

El.34 .
E1.34Bl (COBALT Bl UE) .....
Ea3CC/12AX7a

El34/6CA7
KT90
6OJ8
12AU7JECCS2
12AX7/ECC83

El.34
12An/ECCS1

5U4G
El.34
6L6GC
12AX7a
12AT7
61t 6B
6550
KT88

SOVTEK~, RUSSIA
5U4G $5.25 each . 12 at $4.75 each 25 at $4.25 each
12AX7WAJ7025. 4.35 . . . .. . . 3.75 . 3.60
6922 (militaryGOJB). . . . . . . . . . . . 6.75 _... 5.90 5.20
EL84/6B05 2.90 .. 2.60 2.25
El84M!6BOSWA .. 5.80 . . . 5.20 . 4.50
6V6GT 4.25 . . 3.50 3.20
6L6GC .. . 3.50 . 2.95 2.60 50 CAll FORSPOTQUOTE
58a 116l6WGC 6.75 . . 6.20 . . 5.75 100 CALl FORSPOTOUOTE
The 58 81 is Russia', select 9d military GL6WGC and is reg arded as the very best GL6 type In tho world. Eric elaplon reca ntly
replaced the PhilipsJSylvania Gl6 STR's in tho cu stom Soldano amp which he uses live, with SOVTEK'!l 5B81's because of their
milky smooth sound. Discr iminating mus icians thruout the world ate retubing with Ihe SOVTEKo!I5881I6L6WGC.

SINO, CHINA
10 at $4.25 Qach

4.80 .
4.20
3.25
3.55

10.60
9.25

12.50 .

EJ, YUGOSLAVIA
10 at $4 .65 each

21.50
2.75
2.75
2.4 0

SIEMENS, GERMANY
10 at $6.75each 25 al $6.20 each

3.90 3.75

TESLA, CZECHOSLOVAKIA
10 at $6.75 each 25 at $6.20 each

7.45 6.90
5.35 4.95

GE, USA
10 at $18.25 Qacl'1

11.75
16.50
13.75
16.40
14.75

FAX: (212) 529-0486

$19 .95 each
13.50 ..
17.2 5 . . .. .
15.50
17.00
15.85 .

$ 12.50 each
15.75 .
14.95 .
19.25 ,.
9.95 ...
£.85 ..

10al $1 1.60 each 6550a
14.25 7025 . . .
13 .50 7027a .
17.50 7591a
8,75 7868 ..
6.30 8417

SOLID STATE RECTIFIER
Built into lube socket. Diracl plug·in replacement lor al15Y3, 5U4 and 5AR4 types. $6.25 each 10 at $5.90

ODD BALL TUBES (MOSTLY USA STOCK)
6AX5 $4.90 each 6J5 $4.50 each 6X4 $3.90 each 61a9W $4.15 each
68AS 1.95 6J7 5.50 6X5 3.90 (12AU7W industrial)
6BK11 6.90 6K11 6.90 6X8 2.90 6267JEF86 3.20
6C4 ... 3.50 6SC7 6.90 12AY7 5.95 6973 . . 14.90
6C10 6.90 6SG7 3.50 12AZ7 4.50 7199 ... 17.80
SCM . 3.90 6SJ7 4.50 120 W7 14.90 7247 . . . . 14.90
6007 . 6.90 6SK7 2.90 12F08 8.00 0A2 .. . 3.75
6EU7 .. 11.80 6S L7 3.95 5749 _ 2.90 OAJ : 2.25
6FHS . 12.50 6SN7 3.95 (6BA6W indus lriaJ) 082 2.25
rows 6.90 6U10 4.90 5879 . 8.50 0C3 . 3.75

GIVE US A CAll ON ANY TOUGH·T().GET TUBES. WEli FIND THEM FOR YOU!
MATCHING AVAILABLE ON ALL OCTAL POWER TUBES 65c extra per tUbe.

"PLATINUM" MA TCHING ALSO AVAILABLE WITH 24 HOUR
TEST AND BURN·IN, ENSURING PREMIUM MATCH. PAIRS OR QUADS $2.00 extra pertube.

MINIMUM ORDER $50.00
ADD 55.00 SHIPPING (5 10.00 OUTSIDE UNITED STATES)

SEND CHECK OR MONEY ORDER TO:

NEW SENSOR CORPORATION
133FIFTH AVENUE, NEW YORK, NY 10003

CONTACT: MIKEMATTHEWS TELEPHONE: (212) 529·0466 TOLLFREE: 1·80o-633·54n
CIRCLE 2SI ~ fREE INfOR.....TlOfoI CARD

5U4GB
6CA7JEl 34
6l 6GC
6l F6
12BH7a
12AT7

4CX350A$69 .00 each
5AR4 7.95
5V4GT 4.20
5Y3GT 3.95
6ALS 2.40
6ANS 5.50
6AOSA 4.60
6ACa 5.85
6AS7 4.50

e-., 6AU6 2.25

ll!

1
I

i
w

60'20
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$15 00
• (per 1000 )

P8flNo.I5Oo01_ $18.95
0 a .

ERECTOR SET HA RDWA RE KIT

STEPPER MOTOR
KIT WIM OTOR
~.., C«'culIIlof.'"
"""' .. IN parta 10
...-.eont_ 1NI
._. j'<>U10 change difecllOn$,

~a'Y ~ 1VO'Od. or ""'O'e ~lep the
~SI_~,Hu L~ D'1
tnoIl!ll'"__,tepa. Req ..... an 1>l,,,,,,I I2VDC___jNol~

."""'-........ ...,-,-.-,...­_..""..__.._-
lI_ ....TO~.....C'<, "_"""""----"'-,--__.."_ __...""-..- ...._""'"------$20.00 Minimum Or der- -.__..__....._---
C'ili';;;;ritefor a free cata log,

FIELD SERVICE KIT

11>:1.·. · lCa- II[ 2·114'~ 80.
~ ISOllIi32~
15C10110W-..&OCI
&32 .3'.' Slaaood~

IlOO&':12 lC1fT $<IllOodser-.. ,~~~
" !oOO Iv.J2• l la' SIc:oocl Scr-.
FREE SQI£WOI'JVER wDl_ KIT,

t.3Q.OG V. I.... $14 95
P.... No.:J3O-OOS5F • ea.

ANGLED PROJECTION LENS
7·3.... x5-718' X S'
FlV>l ""vIed l _
~Ior .......
FlMr~TVI,

lO2lm'l FocallMiglll.

""' ............
W<GIaII_~ Fcoc:usrog
Mlg byUB Pr-.onl-.o....TT.()C $9 ,95•• .
" If! No.640--0001F .....

•
TN L-wo FIt4ds-a
I(Cpotnnb~~

111"""""""""',-",011'
--~,~1OCIl7 . 2"_ """-.
_-..s.'5"~l-.gorom _ _ dip.

..., No. 51O-OOO1F

TI·99 KEYBOARD~. .. ,
Iot!gBy STACIU'OlE
I."IJ P"l 103ll011l-l .

"'~ Great
IWlNo. _~lo1F Buy ggcea.

5.6· CABLE TIES (REO) ~.........
,,"" fI'lTl-S1-U2 ..--
"'"'" ~1t.s.23 I110
Dt;o. 1U '

""" No. ~O-Ol'illF

55 ee .

PM No. 6IQ..t.404F

SCHOOL BUS s AddUPIO
ALERT 250units

"-~IO~
Sll.dra .. ,., !t'e _ ... 01
... a... ,*",,-Sg1loI 0__ .

""",e..~_ .
$a,lIQN~~1

lMg. TRANS Aol.ERT 2000, INC S 95
P.... Ho.~ 9. ea.

INFRARED REMOTE
AlC SWITCH
lAlt you 1I,On ....'ol'l ......
~",_,2tN

_'*'!)MIR
~.T~.­
oNdl!l'CWl'l loll'" 2S"__
2Pl1"11~ 1§4
~.Wbal*y

SCHOOL BUS ALERT
TRANSMITIER.._-
T'_ .. INI..........,..
Mloc.alJon II) lI-.. _.....c.
SllKlN TRANSI.lITTH I
Mto TRANS ALERT 2000
_""~"""'Il:ltICIIl_

3 1/2" FLOPPY DISK DRIVE

-~=~IwOU'

F_ PIalw (Gta1" Beog.~

Ccmu ""'" .-rall .
5 11.' I.loInIng I<~

PI " No.220-3-'"F

MS-DOS VER 3.30.01/GWBASIC
OE... VEASIOf<l 3 :n01 Ha an
E~~ Mon6sIo< Iclf
__ &lOI( .... fI03&Il--.,.
Pm!~. c.:r... "''''
Encypl... Progt......
~5 1/.· ,3 1r.r ......

-~pan No.m.3-"

5 1/4" 1.2MB FLOPPY
DISK DRIVE....­...."­
~11lC12U

MlI;I b' I8I.l f61lC0611_F_"-",....,,.
P.... No. Z2O-3Q1 F

CIRClE 25 1 ON FREI! ..FQAM"TIOtfCAAO
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FREE 1992 BUYERS GUIDE
with Reciever Comparison Charts

FREE NEWSLmER ON SRTELUTE INDUSTRY
FREE INSTRLLATION KIT WITH EVERY SYSTEM

On a Loaner Baals (Sloo de osit re ulred]

Order Toll Free
800-350-0256 IU "",,>I
800-327-0046 le.. ,w. (.1
IOO-734-4S,A,'. 1f. 1Il. Dolrl

A d v a n tag e 805-652-0255 Offl..
nTllfll(l"W;)nol \A:>Iume Pl1c1ng Com-neI'dcj 805-652-2190 I..
So..." ~ II... . I ,l 1 . 1,. r..""

.. ..?? .•";.~R~.

The DBS
Ordel wiTh Money Back low Prtcc
cceneeoee Guara1lee Guaranloo

r···· ··· ···· _ _······· ·

~ 0 1am a Sa te llite System Owner
~ 0 1am p la nning a purchase of a Satellite System

0 1am p la nning an upgrad e to my existing System

: 0 Please send me a 1992 Satellile Buyers Guide Please add my fliends' nome 10 Ihema il lisl :

: Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Name · · · · · · · · · · · · · · . · · . . · ·.· · ··· · · . . · ..

. Address Address :.
: City. State. Zip . . City. State. Zip .

: Telephon e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Telephone .

:Mail to: DBS Satellite, 23 16 Channel Dr., Ventura, Ca. 93003
CIRCLE 2lIlI ON fREE IHFOAl,lATlOH CARO



Catalog/Buyers Guide
(Ask for °Domsstic(56 psge) or Intllm8tionsl(16 page) versIon)

• Complete Systems • Parts • Factory Fruh
• Upgrades • Accessories • USA Warranty
• 2ft to 24ft Dishes • Major Brands • Fast Delivery

FREE tf/fll: Satellite TV
DRAKE

1524
. ---

- - · ~ l • • -.
---.-..--.---- -- . .

NEW "Top OF THE LIN E"
Introducing the Drake 1524 IRD

(Inlegrmed rece iver decoder)

The now Drake 152" 11 '1 pr,,"'1 the u1tmale
in engineeringachievement lor IROI. Piclure
quality Is not hing Isss lhan lantaslk:.MoSIof the
time as we rovi9W now productmodell, ws find
1SOI'll& n9W and 8JCcitillll bell, and wIllIUsa. They
com&-M1h the Ol1lke 152" 81to, bul thli modal
goes beyond lhll ulual . 1I has th. be ll dang
picuJre qI.IllIity (hal ......". lIVer hen.

Hookedup IJ. nllW60" Hil8dll rlllll" prcjoction
TV you eatl l " 1M dillerenw. With other teop-oI­
lhHI'IlIIRDs.......... IDI d ft'I8O'lilicalion 01
vid80 rOs •. NO(10 \MtI v.. Drak.152 e...ngives
us lparide fret~. on.. tal: v.. _kelt d
tra'l~I .

U.. it wiltl l1l'lll/l8l" aatllll18 Ii..... .-.:l the 152"
contnIlIl to Ihne. ttl low1IY8II'dcl (leu !han
ldB ClN) providnperIDrmenoa on• l lDotdish
the! ..... used to , .. on • 10 i0oi....

weve S08l"lttMm.. (• • majot lIt.-.:ls ) IWld
have lI'l8nt i'l IIlXk..RighI now 1M Drake 152"
lOEIds the pedl a'Id belt d ell il'l mad. in Vie
U.SA. II)"011J8~. nllW ' )'I tem at
u~ng yo.r penni ,.,I1.m...The top-d-th&­
line Drake 1S2.. 1ROwouldbelhl~
1CI'Oa. Ycu latislaetion iI guerII'll88Cll

Catalog price sag-'l5
Sa" Prke nUS

CIRCLE 270 ONFREE INFORMATION CARO

Butz·'·Turing Me!9f
NowWlih

audoaJert

TUNE YOUR DISH
TO ITS'

MAXIMUM!

f'k;o mel. 5&H $6

Bult ·I·IVmtllll" 5&H $6 CatalogPrleo $1"11,95
Slle Prlee S13US

A mUll lor the seriOUI de. l,r or " le llite
syllelTl-.r. Sirves 'lime.1rvWabon and money.
U.. wh.., n ltlllirlg a n.. ..,..tem. moving )'lll.I'

diIh.'' 'ignmenl d a (h h t1aI t'u~ I'IIOY8d
by wn:l, !roll heaves eIC..Q'll you right on the
sat et'llI belt !Dr lhI bill! posllble pi:tl.rn l ~

• REDUCED/

• -; LNBs
, / LOW TEMP
\ . :-- ...... . -Hemt T8Chn~

"Comm9f'CiaJ Grcia9-
" 5' LNBC·banc:l ..QHt S&HS6 195
40' l NB • • • 99
30' l NB 139
25' l NB 195
l.3dblNBKu 120Ht S&HS6 Sl09
l.2dblNB • 119
1.1dblNB • 129
1.OdbLNB • 139
O.9dbLNB • 199
O.8dbLNB • 239

~----------------------------------------------------------

~:=~ Sf(yvision Inc:
1046 Fron tier Drive, Fergue Falle, MN 56537 - Ton Fr.. 800-33-4-0455
Mai ... coupon at<*'! Toll FREElOdllY lor the SKYVISION Salelll. TVProdua Ca!aklg.

DeWeted 11''' 1I))'lll.I' mail bax ... U.s. end lu pwlMSlona.
• lnterNlioNl r....1tl 8lll:l $6.00 to COY. Vipping and handling.oSend Skyvlslon satellhe TV Prod uct s catalog

"- Phonel )...,,.
"., >8

ORBITRON
Mesh Dishes

"'OuaJity D8monstrated
by Perlcxmance-

ACTUATORS
S&H Sl ..

""22

18'~11

2..• ~XL b8/l
2'" v.nu. acme
51' JGS oc:me

'" "35ase '"
10ft 3"5
10ft H D. ..35
.1;m ~ ~ ~ _ __.__ _ l525

WORLD
SATELUTETV

AND
SCRAM BUNG

METHODS

"The Technicians' Handboo~
ThI. tcwoJoh te>;! It II ~st-buy Icr 1eCI'IIiOans.

sel,lIlta pror.nlonal, lind curious do· lt-

-~.ThedeIign, opcntal8'ld repair 01 sal elite 8I1ten-
M', INdI , LNB•. rlClivar. and mod~ll1Of' ar.

. -m.l in ..... An n-depIh n.dy DI*7lWT1l*c1
m,thod. and broedcul formats ind udinll Ih.
~ II. Oak Orion. FihlNet. Sky CIwnIl.
ElnCypIw. D2 IM.C. BSBard Teledutl PayII*­
Ill. Ctl:UI:Ind block liagrwn. DI all CO/'I'IPOl*'III
•• pr_ 1Ird Inl dee'Iy exarrined~~

hatlclbook . Till. lnlotmaUon I, II prelude 10 !hI
(haptef1; on\I'Ol.ItlIes1'Q)lil1l and S8t!Jll up II Iat
b«lch. Thi. hI*1lJ'idar'1C8 on teslr'lg. '1l'VicirG
end urv..cz:n~r"1Tild by a W8iiI!'I d d.allllKf
"""""'-
:lAO $'1;-'" 1'11 10 n DU' 200 pholDa,dl8i .......
N"O tc h, IRIII¢.1tId 11 tablU lI~ndleQ / lnd..

_..~_ _ __ ~~..~~ .~:~- ,_ ._~~ :~.~.._.

~ ~~~J~m
~ INSTAUATlONVIDEO

"Now You Can Watch It Being Done­
Inltanirog or "'Tuningup· yoursatellite system

made simple.
VHS at Be18 ....S&H $3 (U.S) . ... . $3:1.95

6OA23



"WE HAVE GREAT CONNECTIONS"

S1lL IrIEam
M~ of r,.avyQOUQ9. doof)
am.n ,ttWIl FOIOI lBMl cionf1.
end Madlllosh sysloolJ! DaM
1M' YOII dola willi on yllW'lg
10# ,,,.,,, Il'I9 000JnaI DcxhIo
D4kConvortMrJi' -

$26.95 .. <:h ."P $25.1<1>

ITM·319 DOUBLE DISK'" ",..ongjnll potmtod dM. ,,,",,<TIff,
HOYi ISnus1'05611lLEl Ho... you~ b1<d10 fo......'. " sub., d(IUbl~
dm .n y 3,5' din: 1O 1.44 MSl 01 couroe you ~."• . It <I""",',
WOI'I<. Th. a>mpulOt 81- YO'" '' invalid m<dlamu. So tMn •
llIuol M I dlff....,..... In lhe dUk med1L Rl&hl? W"",,, •
SutpriJlngly. .....uf~ find III.-~... to .­
n-LE SAMEMAGlETiC MEDIA for both HD and
DO <bob. niE ONLY D1Fl'ERENCE IS tae
EXTlL\ SENSE HOLE IN THE HD CASE. Tho,
holt it'l l. thodn... to optn lt'ltl hlp densit y mod • .
So.~.. ""n )'OIl lOh • ,• • n..~ of ij, . I Ild INt ,hot
modalOtht .._'
1'WO YEARS Of TESTt."IC. W. 'n <OCldu<lod In irr
~l." '_8 "'''8I'"lI'\. W. hav. converted ov.. 159,8);)
dlob and lftlod oKlo """00' do lOInlogrily. In two y-.-.
NOTONECONVERlIOOISX HASl.OSTANYDATA!
SUCCESS! 1h. Oouhl. Dlok eonv.ner" Is Ib'\ll
produd oueee. "'01')'. from lht """'.'11 _ put It on Ihl
"'uk" \hI ordor Un.. 11.0... bom rinSing non . topl
N...ly "" ..y ....jo. «lrp)l"ltIon. ochooL U/ll. . ...ily I nd
sovm.mOll' "gencyII now .... "8 the drvke. In 100<1, 0......
onl hundnd 1h0\lNl>d ..~otIed purcha..... .
"""wrllto8 l'IUIIo... of diob and SAVINC SERIOUS
MOOEY wllh III. Double Diu ConvntoP.

' VA-I02 3·WAY COMPOSITE AUDIO/VIDEO SWITCH

AudJo/VIdeo
Con hol Cooler

• Th""' l~pul.
• Ot>t OUtpul
• AD wll.lltI . uo capetlll)'
• SirnpWlcoyow Al Vhook-up
• SiINlotd RCA Iyprjod.
• RCAc.l>1n..111Il>1I

Sd,"p yow A/V.)"trnlo,"",
Ind 101 IU. SWll<hco Id YO" In­
'l&~lIy M1r<t)'OtJf o:hoi",0/:
VCRt. VldOG 0i1CP1Iyrn. c. ....
cord.... Slotooo,CO Pllyen. 0Ic.
Co~lr<>lll~g your AI V. y>lrrn
h. ~"""_~o..I...

$10ra<h 2up $8 each

Cooxlol Arcanet Coble
Z2AWC Toil"" JackOltd

93 ohm c."t<t Cond'ICIOt
0 .... 2. 200 C
UL Al'P"""rd

L.ATO. ApJ'fO"od

' RG-62
. I O~IU o_IllXT .09~/'l

0025 lemal Ind0!l9 1....01..
F", IaI.,.. only

6 11 $10 ..-1

01125 rnal.. for p""II<J ..... oouy

6ft $7 . a<to

0025 1....01... 089InNJ... OW mil..
Fe< ornolllld poflllrl .....

s n $24 ..-1

# Dolo T'CJlsfe, Cables
~ .,to Wllh~pllnl<. BrooloJyn Brtdg••-'"

' CC-210

@i==@
' CC-l NK

b id

Tvp",.1 Fro,,, V,ow

' VC-6VG

-Fe<Dubblng" VU'l<> \ 'CR
0110Yl<lt<:l C>.""P"""'~

Dubbing Coble
6 k>ol trlpl. RCA gold . ...00
• .,dlo/ vidro 75 oh... high
N\i.ld ",.n (Obit

, OS·252 Homal.. C,,,,n,,, tor. S10

,OS·253 4 f rrnll.. Conn.."OI. $14

' 05-254 HrtNlcoC",,~rdOI't $18

' OS-255 HrrnIlrs ConnrdOl't $30
f OS-2S6 7f.....I.. Connr<ton $35

OAT"- TRA NSFE R SWITCH

4\lp$23.SO rodl $7 ... 3_ $20

, 0 S·201

$25 . a<h

U.. "".pn~l..
wI'hlwocompulon

Sprd./ y smal or rlulkl
Sa!_/<>rHP~ jrt

0!l-2! Connro:t l/O

0 825 senorand PalaUel
AU1.1 0101 c...

Shlrld td ";Ih auld COl'lll<lS <Xl III a>n/'>r<tOl'1

Gold pI.1Id COl'Itaett<Xl III rotary. WlI<h<'t
All pin. hWld .,;....:1

l ' 1050' CO2!c.b1.. I VIUabir
0IlI« «InIlpIUOII1 .vall.tbI .

DATA TRANSFER SWITCHES

Automatic E1echonlc
PrInter Switch

r-,

PIS 2 Key txxlI d
Ad aptef

Mlnl 6 pi~ Malon
to S pin fm,al~

a"""",""

, CA·200
' CA·201 $3.m

Surge Prolec tOi"
6Dull.. 1'o..... / Mod....

~I/Rfl pral..., ,,, w/lndlcllot ,

' CC-PWXC
$2. ...h :Wup $ 1.50 . a<:h

Coiled Power Exle nslon
6 h Brldrn . Cullfotrn"".b1.
cru'./ 1.1""11,,,," I l"nn ....

~ J:r!1fllJ7 71lIJr;DJffi

ROGER'S SPECIALIST Volee 800. 366.0579 0< 805.251. 3085
277 12Pinehill:S Avenue,Soll la Cloriia, CA 913SI FAX 800_366· 0579 or 805.251.2520

Cle<!11COld s: Accepted 24 hOUrla elm 7 day! a week b y FAX.
Company Check 01 Money O,de lS: You mU$l lnClvde 53.50 shipping and yO\..t le tElph on e number. California lesldenu ooa8.25% roles la~

T. ..... 5orn.~u_l>IO... lttO,lrd- Alll .,bJ"<T lu ptIOf .....,~nltOum oN.. S10 pi... thlPf'''fI 51>1""", lar I II~ .. U50 l"I~ ....tf ... . (no /'() ll<.. ..~ Cut P"<" OI'<l . Npp<nl .........
to'" •• " ha<oJll"fl I.., I'nJ>oId ord thlppod.fl.. tho lotIlI .-.n1 d~. it ..... 0<1. If Y"'" P'TI"'fd ""'"d_ nollndod1Shlppong (SJ-SO) I r>.:I ..l.. t.. (8.23" CA ld",.. onlyl y"" , or<lrfwlQ
...,.Pof"'><""Od.\.If"'" _pl, llyou "" ""'...no/....t you moy"'Iu'" I K.\!A . r>dmum tho".",. 'mm...NlOly 10'" Iuf ~~Il or""""""S'.W. 1""..nlOlyaw ...W.ct>a.......,rry.duo to tho wholrulo
..."'.. "'"..., bo".. .... w.cannalolf... <lOll ,...f,,,..h, 11 1"'" hi ... onyq''''tlla ....l boJU' y"'" aNt, 0' ou, pro.l"rt>,pk-_ <.11Cu..""" .. 5rrv\n II 805' 2SI ' ]f)MM·f,9 1m to 5 pm, roar...T,m.

~

ilfr=====2~==~~~~~~~oh~~~~~~==;;;;;'''';~~~~=~~

I
. ~

i
,,~~~~~~~~~~~~~~~~~~~~~~~~~~~={,I

CIRCLE 267 ON I'll EE INFORMATION CARO
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COMPLETE FCC UCENSE PREPARATION
• General Radiotelephone Operator's license
• Radar Endorsement

• MORE MONEY?
• A BE7TER rostttosr

• EXcmNG CAREER
OPPOR7UNmES7

A N FCC LICENSE
MAY BE YOUR ANSWER TI>o ' CCLkon,.Spoc;,Ii..

• Second Class Radiotelegraph
• All Amateur Radio licenses

We offu HlXM SIUdyCounu for
ALL 1YPES ofFCC li<=.

FomwlJ ;ndUM:

• TEXTS
• A UDIO CASSE1TE COURSES

• VIDEO CASSE1TE COURSES
• REGIONAL SEMINA RS

GENERAL RADIOTELEPHONE
OPERATOR LICENSE

YourJob Opporwnily "Tacket-

For years, the Commercial FCC license has been highlysought­
after bymany technicians and required by numerous employers.
The General Radiotelephone Operator License has come to be
known as the most HIGHLY RESPECTED "ticket- in the field
ofelectronics. For many, it hasbeen the KEY tcjob advancement
and higher pay. Many companicsoffcr immediate pay raises by
simply passing the license exam. Other companies require the
license: for employment. When an employersees the FCC license
on a resume, he understands thai the job applicant has a firm
grasp of radio communications...a firm foundation that can be
built upon 10 meet the demands of any job situation.

SECOND CLASS
RADIOTELEGRAPH LICENSE

BECOME A SIIIP RADIO OFF ICER: At present, there is a
tremendous shortage ofship radioofficers,This means lotsofjob
and advancement possibilities.After a six-month training period,
you may earn $015,00010 $55,000for an eight-month year. If you
arc reallysharp in electronics,youcan taleeatest Ihat qualifiesyou
10 becomea RADIO ELECTR ONICS OFFI CER . Ifyou need a
review, some radio unions offer a shorl lrainingprogram that can
help you 10 pass that rest. Radio Electron ics Officers can earn as
much as S60,£XX) 10 S70,£XX) for a six-month year. Docs this sound
good? All you need 10 gel started, is the SECOND CLASS
RADIOTELEGRAPH LICENSE. To assiM you in reaching
that goal, ....'C have produced, "The Radiotelegraph Package".

WJlAT OUR SATISFIED CUSTOMERS
ARE SAYING

' Yo ur STUDY Q UESTIO;.lS WER E NOTIII NG SHORT OF
OlITSTAII,U ING...n ilnk )'OU ror "';linl: ,uecll a romplc le coune.· • EJ .•
lcmon G~C\

·l wulO..-ell p~P<" ~d IMI I ACI1JAUY E.XJOYfDTAKI:-;GTlIETESTS.
while Dlhe R t sa..around mC9.'l:~ clearly noundering.- , MA.E.. Waldo rf.MD

-rile dayl took Ille leil , EVE RYOSE w no PAs..s ED IlAD YOUR MATE­
RIALS.' . J.O.. Puerto Rico

r-------- - - ---- -----,
I WPT Publications ~ I
I 7015 NE 6151 Ave. .. I
I Vancouver, WA 98661 I
I (800) 8()()'7588 ", (206) 750-9933 ',. . I

II Please rushme a Free Cata/og. '''''CCI ~_...So>o<_ I l
I~

I N,me I ~
I I -
I Address I ~
I I m

: Ci'y : f
1 State Zip I zL J i

CIRCLE 210 Off FREE lNf OA",-,nON C-' AD
6OA25



APRECSKlN MOUlfD, lOClI 1MPAcr.QURPL.AS11CTOOL TILATREPtACES
TIlEVlDOOCASSET'lE wimaDIAGNOSING TIlE PROOLEM. TIlE VCROR
CAAteXIRaR WD.l.. nJNCT10N IN All. MOOES ANDTIlEMrolAA1S~1 wru, BE
()f'm FOR 1SSPECtlm<. MEASUREMD.T &.ADJUSTMENT

CRESTWOOD PRODUCTS
4()9l}.J G1BBEL RD. HEMET CA. 92544

ORIGINATOR. MA NUFACTURER & DISTRIBUTOR

VU-THI?U VCI?D/AGNOSTIC TOOL
1-800-544-8583

Fax 1-714-766-2779
USA & CAN ADA ORDER TOLL FREE

UNITED STATES PATENT NO. 5.055.960
A USEFUL AND WORTHWHD..E TOOL for the

• "PROFESSIONAL' "STUDENT ' "EXPERL\ lENTOR

8!o{....,· V(Jt·J
CAMOORDEllS

vnsc-SVJlSC
CAM<DlUJERS

VT-l03

CVT 100 $9.95 F.VT 100

AVAlu.BLE JULY I . 1992

S9.95

ORDER ALL FOUR
$ 29.85

WE PAY Skit

UE T A I I I III &. C A M C O R D E K

BVT-I OO $9.95

INSTRUCllON
MANUAL

lk'TAlLS FlVE
WAYSTOUSE
TIIESf TOOUi
PLUSon\ER
IIElPfUl. IlINTS

ANY ONE TOOL
S 9.95u.
S 3.50 5&H
S 13.45 1olal

ANY TWO TOOLS
$ 19.90

WEPAY s&H

NOWA VU-THIlU TOOL FOil
ANY VCIl Oil CAMCOIlDEIl

COD add S 3.50
CA. ceders add7%
5.lIa Ux

SO-3Oea/ 10pc:1
SO..2SelI /l00+

YINlTOGGLE

PUSH-BUTTON
WINI · N.D.

2OpF_
21pfMJ

"""-

114" J*'Ol hole

l uF/35V 2.2uF/35V

CERAMIC DISC CAPS

:0 7¢-: ""'"''''nombdng
l 00pFf5(lV

'''''''''­,...,,-

1N47XX 1Watt ZENER
1N472BA to 1N4764A

1O¢ each / 20 pes min

, Sga 1llCl±
... SPOT 50.85 so.70

on-on DPal $0.95 $0.80

~
DIP BRIDGE

'I? :: A""""
$O.3Oea/~

SO.25ooa / 50+

1001 NW 62nd Street, Suite 306--F
Fort lauderdale FL 33309

CALL FOR OUR FREE CATALOG

TANTALUM CAPS
1O¢_
""'­no mixing

CABLETlES

-
4· $2.00
S· $4.00

Bags with 100 pea each

ELECTROLYTIC CAPS

24 PIN
MACHINE

~
SQ. 3Oea 1 10pca
SO.2Oa f l00t

SOLDER ROLL
SNOOJ40 .0310lA

$7.50 ea
llb ,011

3.519MHl:
UIOOMHz
10.000MHz
12.000MHz

$0 .600 . f~ min

GERYAHIUIol DIODES
l N34 $0.10
, ... $0.10

I N210 ._ _._._ _ __ SO,30

10 pes min item

1ol0NO CAP CRYSTALS

=='"'
5¢ _
O.1uF/5OV
l 5 pca min

1NS401 (3A/l00V).•_ ..._. $0.10
lN5408 (3AI 1KV) SQ. 12
MIG {8AI100"I)._.. $O.19

SA100 (6AI 1K'V) ...._._ SO.2 1
10 pc$ min pet item

DIODES =CJ)=

lN9148 $O.02
1N.. ' 411 •.....•••••.._...•••.....•..... $O.02
I H4001 (I N1 00'1).••_._._. $0.03

1N4004 (1"'400'1) $0 .04 f-----:::.!=:"""'-='----j
lN4oo7 (IN IKV) $O.05

5Ope$ min pet Item

ACCORD ELECmONIC SYSTEMS
Tull Free: IlOO-9911-2242 Fax: (305)772-256H

~
' ''''' SO.'-'
18 12......••.... $0.35

: 7824 $0.35
7901. $0.45
l U31 1T ._._ SO.4.S
(I min item

MIN OHDERS2500 ADOSJ ~fORS$.tj

(S600 rOHC AtlADAI ftA RES AOO 6~TAX
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f1fMR690
Ho MoWER TUSE

Pro)edI~ dot up10 114 mlle,.4 · l mW.6"x1.1 2"
6 monthwarranty. OUR PRICE........$19.00
fTEM R550 Ho-MoWER TUBE

Projects reddotup to1/4 mile,3· 4mW. 13.8" xUS"
6 """", wammy. OUR PRICE........$40.00

fTEM66CMSZ
IMFRAl/ED VIEWER
list pries $400.00.
OUR PRICf........$25II.OO

W. _11M klI!n:I knIgklgtlAla ........1VttyhIl1l-to-IIId, brIrd-llNvn
1I91411nlclnll htIIllIIn i'limbd q.-dllllL '"'-unlllwillOfl*t
_to lI'i3liifrared Iglll la l l'iIIOII llnIat ontill "'" pIlospher ea.l. These ani
NOT ttIIlnItf1ar 8032Iublleu~MiIIbII!hIOugh0Iher llOurta These lIII!ls
do not "'lulreIhIvolllge-dMd\nG IlIf'II'OI1r.lor IleclrostJlIc locusIIIQ af!llt knIge.
Onttl lSKVdcIOUn::ec:llll'lt*of~~.2S uA(1IlIc:lo-Amps)
ardI!lI otIiIdM II'Il1I'J1P1l1Cl1 oplla& n lIqlQ:! tI mab . Wlll1dnQ HrWJd night
~ de\b. IIrdon aI'IhII10111l11 pm.

f1fM66B ~HIGH VOLTAGE
POWER SUPPLY
OUR PRICE........$80.00
High ';tOllage power supplyfor Illfrared Imagingtubes, oew 15000
vue output, 9 VDC Input.

BRANDMEW
12VDCIMPUT
Ho-No
POWER SUPPUES •
WestClCk hundreds 01 brand new 12 VDC Input~e power
supplies. DesIgned to opeme .5tlJBmWI2ser tubes and heads..
TypICal dimensions: 4' xlIZ" x1', Manufactured!Pi laser Drive.
fTE1112DItSl FOR .4lIIf ro 111I. WDII.F.!.p.Y.m.'!'!I!UCIM'
fTEIIZ4DJtfZ FOR ....TD ..WWERI••tY.'- f!.f!!mt'!f.SI6..

fTEM 2W I12
BRAND MEW Ho-No
POWER SUPPLY ••
1 1/4"x3 114'x 4 114' "Potled'suppt[wItt1 'AIde1'f HV connector.
Inour opinion, thebestHe-Nll la:ser power suDDIY currerrtlY
rnanubctured. These art dlrect from themanidaCturer and wi!
power 99%ofII H&-Nt Iaser1 up toBmWplus 50% ofH&-Nt's up
to17mW.12 Month wamnfy.

a::wIn....·iu
­_1tIIur~~'IO*#'~ r.._ ,_-c:..r....

~MlIiJI;Ii.t1!XJio'« #«rJ •
..,a-r.u.......Ul.D""" =:r;:"
0l$cIl'QI7IIWRR*- .'5"'"~ /IIIetrIII.lol:IIII:II__ -.plF

~ ::;,'DKild:....
~ r -2ll'ttlo6O'C DURPRICE........$95.00

.++--H-++++-\--\-\r\\\\\,(-~

:Cti .' ::::::::J!=

Retail prico $140.00

OURPRICE••••••••$85.00

fTEM HEPTN12 Hs-Ns LASER POINTER

WANTED: WEBUY EXCESS LASERS, DPTICS AND RELATED PRDDUCTS
WI111 tonstIntt1 expanding our prndla:::t lineto InclJdll mont NEW pmdUClS and 111 always kloking for new 1SOtlrt:eS Gllaser, optics and IISS(dated
hantwarI. tf you are amanLifadurerof ttrI suchequlpment. we art! emtmeIY IntmlStlld In mark!tlng your p;rtIcularIinll 01 prodUClS through MWX
INDUSTRIES.
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""QPM l Y CO~~[CT$ • " Al C" U '. :. ) a•• TVS·VC.S TO 0"( CATV I ~ 0""
S'GN"l SOURCI,I"O'''U RIIl Til ........'N.ll'..'....n .." ....TC...NlI,(l O.. OINllCOw..
• O(li"'O" TIO~ OF CATv ~'GI<"" J O..RU ).U"'T "C U .Rl1l1C' S ," Xl O"l' , TV
_VCR IS CO~~Ecnll Til • • y TV CA8U LlI< E.lI<ClUOlS ~ l.A U . .. '.. ..T'..O AISlS '
TORS . ' " . CO.... C..8U WI' CO" "IC TQR S.OHRATIO" ' l O"" C 10" ' "$, 05
" ' CO' AliH III cOu C..8U. WIT" I £,AC''''W" , 0" r Coo<>o<CT""s U .OS

~
f PlIANT011" . CATV AIJPlfflEJI5. 115.95".

., J SAVE $$$s, EXTRA TVs, CABLE FIts.
-o iii' UNOfTECTA81£' OISTRIBUTION &ISOlATION

HIGH VOLTAGE DEVICES

SECRET & SURVIVAL RADIOOll-Tho-Shell HARDWARE.

CONSUMERTRONICS
2011 C,oaca nl Dr. P .O. 0' ...... ::;31

Alamogord o, NU 0 03 10
Md t.4llM l\JSA. c.n.dol . ....1-. ... _, COD

~ - onttl. VISA.. IolCard OK. N... c.l·'1 ii!!!'~~~~~~i;!~!!!!' I.U II4_ ... _
IV I . Ao_ TV. JoII.. WIUI• • • __
~ $enIof £.-. NIoISU~ lid­
-~.~
·"11 ."h ",up""." aU m ...·PC co.- ·
....l!b l••, (6086 • ecM." .
Vol.. Un- • Iol"'u'" F... , IVlll ·8PIol W" /I'
S.~ Iol ST. "'ula Fu: ", q Dlh• • 11-..

1505) 434-0234
FAX: S0 5)·4H·0234 (O' dOII o nl,)

{fiW1J WI S&iI USA
(TIlE NITTY GR/ • ~ Il&AJRI

ll '~ 01 VCA ...CI1arll. 11 l. a ..'tO·.....~......ol TNEOAY
· AEP"'AS · C" TA. ' O' P.. GES 71 0 1I1" ' lI . toon• .V'Z :
~.....u 111\1 " '1 ' " & 0 ' 1bo. ......... 11 0 moc~ -

....""" .0 1 . 5 I•• '~'... S.. VE OH.SDlIIICE .....NU"l
COS TS !' " y ;nlly ............ 10' , ,," OO-IT YOUA

~ ~ - SElH IIS & PIIOFESSION" l TECNN'CI"NS . Boo~ . Socantl
Eom on ,PAICE INCl.UOES.S & N UPS:US " S H.&5 , PlIE.Il­
TO AIC:C ,N.. W...1I."l"S>(A13 3 .CAN.. 0 " " 1M US UII.OO

MONEY M AKER-S. V CR MANUA L !
~ HOW TO /(ffP YOUR VCR AUVft 114.9s-.

..t;:a',...,

CONT UISS.IU PORTANT,C£ll.lIVII TB.BWONE CALLS.
Bl:CAUSC OF A DrAO. PORTABLE a,u7lRY PACX.
tm!!]~ ,,~I"', Iow. _ IW. e.I ''''v. to t>o
g~ "....s. Io' I.~"~" ...t_ l. _ '1'0<1.

:::;s; '"".~ conl.",,~g l~. Po'tllli . O~lt .ry PlCk. !~'
.." ...' .."'" lCl\,JlI O~ FOOT . Iol CCJLE Cf'UIA TICIN .

' n l "lItHOV<) ' " U' - I OO a... ex.OR"Y, ' O~ O """GR..... o.8C. oT..C.8LAaUO(1I< T
_ TEL.lIS! ""TOA"", MOOR" I .:.0 •• , 0.... G""".

.~ .o ,."..o,n EL I S> 001 ..... .. ' OH " IC U. IOOo." a ~ LT.OA..Y.......c>t
" ~I FU.uTS/J I~ -...cJt . a u ....: tlo•• no " .8...01<
' '' 0 GCf ....., 8UCl< ...." ' 0 11 "" 100'''' 0. 710 O"l oua
OOfS "'TS<I8ISHl too -...e' 0011 001' tO O CIl Y.-....eoc
0010 "'Tsll8l_ ~OOO Il..OQ ' Otl ~......__100 -....or.
' 001 OOOTOIIOU. I OOO." OO.II00 .... . " 00 , .." ,tSOOO(; HOO.n ' o -....or.

LlC><T " & o...x OIl... ' 120u_C/'~ OOO II<.OClt
--.r.s '10. r .... S'"'" ""'..e IID.,.,..,.... ......."VlI .COOOO'UTELY
AII'UOU: _, ClLUIUII Tn-n ...TTVIV 'ACI< ."" -.Slooo , ......"VI
011'.....1 • ••GLlLATQ cn uIl_'. In_ u 0I'VI "1lM:I _'...... . . 00t vaoo.u
_<A IHU", • ' OOT . _I. COAO, ... lIGS ''' ' 0 ~DHCl.!'S C,QAAITT. """nA
_ .. J"C' . OAOVl "'o: UIT ..o""m·_T"8LCI. lOOOEL ~""OTAS • "''/TIIl''
>IOO S' <;OLGA OII ,R<O ~. or .._ US' (II uoon .0",TlJOS n • .n
""TO u n OOO' OAQU " ":O' OTll: ".Ala ",,,e x .,
PQWER· R l n;a " ClTQOICIfiOlE.~ nr.rBl ·Sl.OOGI" Sl*>'fll'S_ 11 1.•-'

~
",UW_ / : l./C tlJICUltAY. W "''' UU <II~ lI< 'lAnIlVoCU .
CAlI s.!D iY ....TP"... TOA. sr••• "'<Kil . IClNITIOH . ...~ OOOTORI •

. .,.,_ • ' lIA'"~u_ Cl/lc;:.JIT.Y r<IOTlC:rs . c;oI<Ol(l;l(11
- . _EHT '.Q>l llDJoQ 0....1.Gl0 flY " HI Sl'<AU .t ..... ' ....TS &

S".<;lS,ETC.. £,AS" TO " $TAU. nt. TVI· ........Sso>o....uas ''' TO e-. £11l
lOG"l (l1 ...e'.II"'T TO a( 1'O"" . ro ....ua.s "'10 llA · S"-I SOA S OCUI-
rTtl UCHTP'S OIITI'\I1" J.. e' .U.IVllC. •0....' 1.'0 " .m ' S-' O" .SIl . U
......O .......D'<l .Y "OlI1_. ' -lUoDI " & OIIT.'O " _.""""' S_'O ". I " . II

LESS BUSTER'S aECTRONICS(f} ' Son<l _ y ..".. , Of CM:• .
20 n C:'''IC CElOnA 6R'V~ . , n . ., 16 ............ 01 n.oo.

NORTN V I VfGA,S," EVADI nOJO ' S~'lIO,~g & N 1fI\l 13. 50 .UI'S
H l '1 -J02 -fl U -6h 3 co<1' ' 61 .. 1 ' _ ••• 11• •

0'_• ..' oc....a .......... ' ..y.NoIIl<"'I.........., '" , ""' 01 OI4f.
lES S flUITERS RIC:TA(lf<IC·S•. IIOWEIl-A'T E4', 1 &: lEG C.. tA lOG 1'l\U.

VIIJ£O GMlES-c«lCI!IIII6IS,CO PlAYERS,fTC.1

~@.~~
HfCUl..A rES-CONV£RTS.(WITlIIH • • 0 I S)VO I/Cl.£S
VARlAtJU 11 - ' • .85VDC(8.olrTERY-AL TEl/ lolA TOO
vot T" GES) TO SfJ.CCTABLE.R£GIA.A TW OUTPUT
vot T"GES OF 3. 0 / • • 5N ."7.1lfI9.t>VD(;. HEG­
utATION fl / NL " . SS. W)l, LOiloD f .5 0 0.... .n.s

"" - '- - AW,. POWER AOAPTUl. ISOLI TES. flWINATCS.
ALrERIoIA TOR NOlSC.votTAGE VARIATIONS.A CCESSORY POWER sPlICES.
I1JOi.<' THE OUTPU1.UOOfJ. A.INCL UOES, VIOEO G/lur.8J-POtA RITY P'RO­
TCCTrvC AcasSOOY. Wf TH BUIL T IN AUTOUA T/C TV/G/I "'E S WITCH.
UGHTER PU IG-,JAClCS.1'ROIIIOC 11 .SV POWER FOR THE POWERITE Atr
APTUl & 1 "ccrSSOIIY /'Owm Pl.UGS.CON TROL$: ON-OFF,vexTAGE
& POLARITY seucr S WITCl ICS. POWER (J}I INCMCATOO.
POWER-RITE "'D. A, WITH VIG PROTCCTIVE ACCESSORY A ' .. $ 19. 95
POWER-RITE UD.s. WI TH/OUT V/G PROTECTIVE ACCESSORY... .$13. 95

POWOI-RIT£«O DEAlERS WANTED. DCPOIlT INQUlRlfS /lolli/TED.

SURVIVAL GUNS & AMf,lO

AUTOMATICTEU£R MACHINES

CREDIT CARD SCAIIIS

KW·HR METERS

LIBERATEGAS & WATER

VORTEXGENERATOR

VOICE DISGUISEA

_..........--...---­(Iqnyl. "-"Sf 51-. _ 0-" ..., .... Poly _"h. .. .. . ,....~ ..... ., _ _
olOlI_lJI'-... t l • .

c.-.. s_
.. _ ..........._"'_.__ 0.­
...-.-.,__rJ......... _....,
_ !>to..... , _ ..11112 1.

~ 3;.jlhJ··MJXb.... _ _ .. 1100. _ ""'
, oor1Tho ...__ ...

__ . .._ '" III""," · ~"' 1IW dUalc .. tr.

~-""-""""'"*'I'­t....... P ,<>l.c1 , ay... ll1 128.

HARD DRIVE MANUAL

CRYPTA NALYSIS TECHNIQUES

BEYONDVANECK PHREAKJNG

6OA2'
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Electronics Pocket Handbook
by Daniel L Metzge r

A remarkable collection of definitions, formulas,
charts, standards, symbols, codes, and CClOverslons.
263 pp.•3.3" XS.S" X0.5".

$14.95

Total

Pocket PC Ref
An lnaedible shirt pocket m e reference
book on IB~ PCs and a:mpalibles . II
YOU'fe a PC S&l'Vlce man, hacker. hobbIest,
Of general user, BUY 11-115 BOOK III It
contains a wealth 01hard to find Information
lhat took 1000's of hours to COIled. 320 pp.
By Thomas J . Glover and MUlle M. Young.
3.~ x5.4- x0.4'

• MS·OO9a 5.0 Rel oren ..,.
(I "2 pagu)

• PC lndultry Pho ne Book
wllh 0\'« 2000 mUl and-_.......

· ~rcl~
IrIIotTNItIOn b' O'O'W 1200....."... .

• AS CII Cod • • , PC ErrOl0­
' --..0 _....
• 8ll28lI HM:l DIll<T)'l*J

• ~Conlrl;JI eoct- e·=::9. Modem 514.95
• And I,UJCHMOAE

Price Each

Vest Pocket Guide to the National
Electric Code, 1990Ed. (curre nt)

by Marvin J . Fische r
A convenIent reterence guide for all people who use
the National EIedr1cCode. 277 pp., 3.3"XS.S"x0.6".

$14.95

NEW[J?

Upgrading & Repairing PC'.
by Scott Mueller. et, at

Acomprehensive guide to PC's. PS2's.
and compatibles. 850 pp.• r x 9"

$34.95

Quan ti

Amazing Pocket Reference!
480 pages of tables, maps, formulas, constants & convers ions

a nd IIlIts In your shirt pockell (3.2" X5.4" x 0.6", 460 pp.)

71k~~~~ att UHte!

Desai tion

LATEST INTELUGENCE
Nryw. lor the first lime, the meanings01more than 35,000 terms,
phrases. abbrevlatiOns, and acronyms used Inthe international
intelligence, lawenlorcement, military, and aeronauticsc0mmu­
nitieshave boon compllod Into one convenient,weII-k'ldoll9d vol·
ume. It you have a scanner or shortwave reoelvef, lATEST
INTEllIGENCE, by James E. Tunnell will LnIoc:k a WOf1d of
is1enhg possIblIities!

• ~COu*yPl*......-
• F~ Croa NeIvrIorlt
• us M-.ryBuesl~
• c.u.rT-'--~
·~~F~

• TV.AldcI.C8~· _",,,...,0-
•~'O""" 2 Cod1f;
• ""COdIot /F~
• IlcIR* PQvl~
• RoipoWIrF~
• a.I AItttaIt t.lattdnga
• RoIldCOtdIkln COdM
• Uy5llCSIw F~
• PnlWOI"-
• s.utty ClMrance 8ulcs

· """'"0-

CIRCLE 26S Off fREE ..fOft.....TlON CARD

Company:. _

Sub Total !- -j
Sh ipping & Handling (see table at lett)

Sales tax (CO residents only), add 4.8% of Sub totah'S&H 1-- ------1
All payments must be in U.S. funds. ORDER TOTAL L --'

OrderS USAShleplng& Handling
$0 10$15.00 •• . • •• . • • • $2.00
S15.011o$30.oo • • •• . • $4.25
$30.01 10 $1 00 ..• • . •. . $6.00
cana da orders add $ 1 to above S&H

Name:' _
Address:...",.- --,,.-_ ,.-..,.- _

City/State/Zlp:_-,-,-,-,.,..,._ ....,.-,-,.,..,._ "...._-,--:---: Phone:L( -,lL-,.-_-,_ _ .,..,._ _ ,­
Payment (circle one): Check Money Order Visa MasterCard DIscover Prices subject to change wfthout notice.

Card II: Exp.Dale=- s~i.~g;n.~tu~'re;~::::::=~;;;;;;::;;:<~~~~:;;:::._1
PRIZM Resources, Inc., ept 966, P.O.Box 557, Morrison, CO 80465

(303) 979~054 Toll Free Order Line (800) 873-7157

6OA29



Laser Pen

..' SuperCAD'"
,- Sch e m a tic

" - .
"

!>Toe. Entry Softw are
'''OClI for the mM PC

~,. • .- & Com p a t ibles.
"".,.

ONLy$9 9 00" -.

Alphalab f 1272 E. AlamedaAvef'Ull I SlC. UT SC l02
For i teraflll "'" Irtformalion. call (503) 62 1·i7l)1

NOW
YOU CAN "SEE"

INVISIBLE FIELDS
AND AVOID THEM

Most homes and ctnces
have hoi spots with strong
artificial etectrc-maqnetlc
fie lds, where chronic
exposure may ca use
mental or physicalproblems. Eventhe EPA names these
fiekfs as suspected carcinogens. You can reduce your
riskby avoiding these high·f iskf areas.
The TrlR*d'- meWlr de 1ldS '*~ 01 h ...Ids IhaJ'1 any o:ner
elecwmagnelic: pol.Jlion meter. Irs ee anyone 'lhaI independen'Y
rea6s "CeIedric~I.ACmagnelic:kIIds,"""~aws.lralso

rNdI field ItreI'Igltll ln aldir«tion. smutwltlously.Ewry olhef melef
lhal: Ie!Is lor under $100 rNds ot'Iy ma gnelic and ody Inone direction­
!hey can entl'~ miss. magnetie roe/d tneu pointe<! aHT8Clly and are
bind bradio.-mil:rowlr.M Ilf'ld eleclriCields.bolh oI''lll'lW:hC&4ebiological._.
The TriFWd'- IOOterr eadl ailltlfOetypesoI lieldsnumerk::B!y and wiltl
a SAFEIBORDERLINEJHIGHSCALE.welgh!lld proponionallOenectOil
tt'oe body. Threshold, are based on epidomiological and laboratory
studies. (While no Bb$cIuflI tlaZard \l'lfesholdl have beene'tablished,
redlJc~on of ~riYe eJpostr'e II PI\Jcent.)

The TriFWd'- meier comosfearJy·lo-usewilh ballefy , instructions.and
one.year limited warranty. The COSI is $144 poslpaid.

COMPLETE PACKAGE

* Easy-to-use schematic entry program for circuit I
diagrams* Visableon-screen andpull down menus

* Supports popular graphicstandards, mice andprinters
I * Powerful editing and drawing commands
* Extensive digital, analog and discrete part libraries
* In-depth, readable instruction manual
* Over 100 screens ofon-line helpinformation
* Software indudes part building and netlistinq
* Add P.C. board layout software and routing software lor

I only'99»each
Wri t e or call fo r FREE dem o djSk~~W/~

MENTAL AUTOMATION. _N~ _
~ ~

ORDERSIINFORMATION: I '
Send cb.ck or mon-v orden to: Or Call

M.ntal AulOntaUon, Inc ,
&415 · 136Lh Ph, c e S .£. {206} 6~1-2141
Belle""e, W A 98006. -

\- , Viu & /.!~~erC4rd or der. Il~P~ ~

Cal. No. DM·5

....wes
._~_..
·..nurr-._• _ _ llU.

............
[yl'rl

~~_i~

• Solid StIle Reliability
• Bri,bl (4.5 rnW)
.. U~1 2 AAA ban. (incl.)
·1 YcarLimited Wamnty
• s..re-~I~. willi III

FDA Iucr ..rely
rcpJ-u ona.

Wide Range of Applications
e Pointer I Gun Sighll e Project Building
e Light Shows e Sun'qlmg Syltanl
• Medical Equipment • EducalklNlIEquipmc:Dt
• Alignmc:nt S}1cms • Holography

SP ECIFI CATIONS

Output powerafter lens adjuttab le 0.1 to 45mW
Wa\'cknph 670 nm
Beam Diameter ..• • • •. • •.•. .... t .2S in. @ 60ft. typjeal

adjustable focu s!
lPp1 Power ' • . . • • . .•• . •• 2.7 - 5.0 vdc @6OmAtypical
I>i.merujofU •• ••• ••• ••• •• • • • • 1.5 in. :l 1n6 in di.amcta
Polarization .•. • • . • • • • • • • •... .. • ••• linear, up to 375:1

5mW Visible Laser Diode Module
Thanlt LO t«:hDolosical bruhhm.t~ itl luer rniniaturiDtiOll am
!beitll:reuiDi demandrot -=hc~ we IDW Iuv c Ibc moe
Cl:onomica l, qualily, 1_ diodeI)'Il.cm eva".

Holography Kit (n:qui res laser) • • .• • ••• . • • $62.00
I mW He-Ne tube (9S :I 1.25- diam.) • • • • $ 15.00
""-Supply for above tube(""I' 9 vdc) . • • $31.00
20-35 roW He-Ne, TEMoo, IiDear polar.. • • •$995.00

FREE C AT ALOG

Midwest Laser Products
P.O. Box 2187 Bridgeview. 1L 6045S (108)460-95 95
Fax # (708) 430-9280 Poll our fax for 10 page catalog.
AUproduct. come with I 10 day aalilfselioDfUIl"l olcc I Dd90 day
...unoly s, s ilUl ddcclI. Plen e i Of:lude sr.oo rOf th ippiOJ std
baod1i.oI. IL Rea.in.":Iudc 7~ Ilk. tu. C.O.D. ord<n tdd 13.00
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PCBASED OSCILLOSCOPES OUTPERFORM
STAND-ALONES IN COSTAND FEA TURES

CHASE SCIENllRC
SPECIAL FEATURES:

INTRODUCES - Up to40Megasampleslsec one-shot digitizing rate.
3NEW PC-SCOPES - 8K Words/Channel standard (32K optional).

By SWI Wrilr • - PioltoanyEpson or HP LaserJel compaUble prinler.
a- Scioolk Coo<>aoy "" - Macro language forAufornaled Testing.wtmI'lttt WJoduced 3 new PC based

0\;'" $"'" e.-- '0"" - Store and Retrieve WaveForms from Disk.
wtil useful bandwidths of 20, 40, and - Bum-in Functions include Ave,Freq,T.,TF,PW,Env,FFT60 MHz. and is elj)edilg 8 100MHz
Yer'$ion bythe end d the year. ElICh - Professional Srope Soflware works withvirtually all
&COpe is~t~wf<ontaned on. CGA, EGA, VGA, or Hercules compatible mon~ors ....... mi<Hizo (to' M1kn _
atpB:::es thai wi make theCOIJlletb)n
"I. VIllTIOII. IIlRIZlJIJAl WIi!li!l JRI66ER OJ1lSORS ST ORE rRUI SEtUP

These boards have cornpIel~ , ....re UoltMt er ........ DI .play Fourier Koic"" DI Ig Otl,,,IldeperwSenl vertical chaMels, !!II
~ the. own 25 or 40 rnegasa. on • Off ""

, I HUl • lUll U ,,, ",1m,*8-81MJconverter, 8K132K stalic OIZ • OFF 1.:2'): '"lam, and 10 vertical gain 5eltilgs (11 IIJIIl • OFF
1.2.5 steps) r.tandarcl. Thisg~ you I--..,. /' I--..,.!he same high performa~ IfI1'Iethef , /'
you are umg Ol'ledlannel bybe' or

DSZ • -1. 5 -, -,Il'll~ channels sioola~ . not ~
• CQfI'II'IOIl feature a~ other add-
Oft$. AJ:s.o. il add6:ln to 1 tinebase "'" . ,

'--V i"--- /
~ (11 1.2,5 sleps~ there is.1Mt' ,EIlU • ,
prograrrmable mode for sweeps IS

,PIS· !a:.bw as 1fU/IdiY..... and Pre-Triggemg is UEttOK· III

"''''''' for tine f1lCtlflStlUCte.""- .. .., as ....... MUW-<llf
wavefOlll'l$ dueto the board's MMy 10
1M ,.,..,~~
.... to2SOpo.

These PC based scopes are
de$lgl'led wth !he latest i'I Surface IIlW 1 "- ".. poin t UliIlllf,d1U

UoyntT~ prtMOl'Ig fI"lOl'e
,

pelformance and alures ltlan any Fl • *"uHe1 ( To (Mil • fIe.acler Row Press '1MS" ) ESt .. EXIt
other board its size on lhe market

Actual oulput from liP LaserJclllP al ISOdpi""".
COMPARISON CHART OP CHASE ScmNTIBC PC-OSCI LLOSCOPES

MODEL' CSIOO-40' CS60-25 CS<O-2S CS2()-2S

PRICE (pobcI1IDl: i1d. ) , S79S $69S $595 S49S
BANDWIDni
1tc:pcWi~ (-30m) 100 MIll: ' ''11'' ..""" 2010111.1
Siap-SbDt (Sampe bkJ4) 10),011:

6.2""" 6.2""" 6.2"'"YAXDIUIoI DIGITIZING RATE
CT--O-d Sira.Ia-) ........ " ...... "...... " ......NUWBF..l OF OlAHNELS 1 (t I Cltcnu.l lrig::rlmablc)

111,(£ BASE lANGE •• 2Oat-21lC1diY SOnr2ruHn so..-2 ICIl'.IdR 5OaI-2...Jdno
t.IAXIMUW tlME aesoumox "'.. ..... ..... I.
VEltl1CALaesoumoe . 1-o.ft, (Hil AID)
WF..MOIY (SlaPdard}' " u:wum u:wum u:wum u:wum

• - An.i \abk:4lh Qtr92 ~ssropes bave IOmVldiv · IOVldiv inp~t l" . Scnal cIUiplay QlI; zoom.1o lOX
sitiviry in 1.2,5 steps (20pF. IMohm)... . 321: optioa...iW*

FOR INFORMATION PACKAGE CAll 1-800-866-7899, FAX (408) 479-8572
OR WRITE TO CHASE SCIENTIFIC, l 96l}8 SOQUEL DRIVE, SUITE 191 , APTOS, CA 95003

C1RClE J03 ON f REE INFOFlWAT\Otl CARD
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r ~ ..~ Learnat home insparetime.
/ , . ~:;l \: No previousexperience needed!

No costly sch ool. No comm uting to class.
The Original Home-Study course prepares
you fo r t h e " FCC Com mercial Rad io­
telephone License." This valua ble license is
you r profes sional "ticket" to t housands of
exci ti ng jobs in Communications. Rad io­
TV, Microwave. Maritime. Rada r, Avio nics
and more...even start you r own businessI
You don' t n eed a college degree to qualify,
but you do need an FCC Licens e.
No Nee d to Quit Your J ob or Go To School
Th is proven cou rse is easy, fast a n d low
cost! GUARAN TEED PASS-You get your

~ FCC License or money refunded. Send for
0; FREE facts now. MAIL COUPON TODAYI
~ r------ ------- ---------,i I comm~nD PRODUCTiOnS ,! I FCC LICENSE TRAINING, Dept. 210 ,

I P.O. Box 2824, San Francisco, CA 94126 :l : Please rush FREE details immediately l •

,~ I NAM E .,

~ I ADDRES S

W
.i I CITY ------S-TA-T-.-_-_-_-_- , ,-p-_-_-_-= IL J

60A32

LEARN THE SECRETS OF HOW TO FIX
ELECTRONIC EQUIPMENT FASTER ON OUR

REPAIR TECHNIQUES ON VIDEOTAPE
YOUR SATISFACTION GUARANTEED

Learn our techniques and make more money repairing electronic
equi pment. These tapes are packed wit h much practic al information
Ihat will save enough 01your valuable time to Quickly pay lor the tecee.

Learn noman expert whatlails, why It taus.how to find it tes ter. and
how to Ii_ II laster .

Much ol lhls information Is available nowhere else.
These tapes start at the beginning lor beginners. but coyer each

subjecl so thoroughly tnat even old pros will learn valuable new
techniques and sk ills..

The material in these video tapes is the same material that we have
presented in classes that have been taught for tile local co lleg e. buSi­
oesses. and industrial main tenance departments. Youwill find very
lillle of the intormation presented on most cueese tapes in tedbooks
or inanycourseslhatyouhavetakenelsewhere. Mostol thematerial
is OI'igir'l8l We show wha t la ils. all 01the ways Ihat the var ious com '
ponents lall. how tc recc aone the tanoree. and how 10 test and locate
ine tenures. We also show haw to repair and make improvements
where app ropr iate 10 give a reliable repair-

Send payment with eroerand we will pay shipp ing , Order any live
tapes or mor e and gel 5% discount. ordet MV 10 or moreteceeand
gel a 10% d iscount, order any 15 tapes or more and get a 15% ere­
count ORDER NOW !
How to u Voltmeter (I hr. 51 mln.) S39 .9 5
How 10 us e . lo9ic probe a nd logic pu l..r ••••• ... .•••.••... . ...•.. $39.95
AII .bou1 ..slstors and lha lr 1. 1.... modes 11 hr.l .•••••••••••.....• 539.95
AU.bou1 eapadton . nd their I~e mod.. " hr. 28 min.) •••••.• S39 .9 5
An aboullnduclo~ and the ir la llure modes. Pa rt L Include .

Induclors. Ir. nsl orm. ra. Ilyba c:ks . plnball coli•••01.nold• . . . . . •. S39.95
Allaboullnduc;lo~ and thl lr la ilul. modes, P.rt It Includ• •

magn.lleclulclla•• rela~ . 01all lypttl , ot h.rd.'fices (58 min.) •• ••• 53 9.95
All .boul diodes .nd lh. lr ' . Ilur. mod" . Includes l. clUllre,

SC R·•• Z. n. ra.lrl. cs . LED' . (55 mln.) • .• ••. •. •• ••. • ••. ••. ... • ••. S39.95
All about t ran. lstor fallur. mod" (5& min.) •••••••••••••••... ..•••• S39.95
How 10 soleMr lik• • pro - with lots Of t im. ..v1~ circu it board

ri Pa ir l.ehnlquu . Includi~ s om. 01 th-ll f •• I• •1 w• .,.. to
clla ng. IC . you av. r saw (I hr. 30 min.) ••••••••••••••••••• ••••. 539.95

AI a bou t .l<1clr\c:.iII conUc:I , co nnector&, c:onnadlons and thai.
I. llut. mod., common and unc:onvnon problama. srmpioms .
good cur 53 9 ,9 5

How 10 us. Ih. oscilloac:ope 110 I.ack down dlgit. 1I. l"'..~ .... •• . 53 9.95
How 10 ..e d ac:ham atlel and u•• lha m lor lroubleatloot lng. Pa rt L

Cover. monitors , how to find monitor problama with wirt~

dlag r. m•• 1iI1"es . ymplom., wher e 10 look, co".~ bot h rasl . ,
.c. n .nd X·Y monllora (56 min.) • •. •• •• • . •. • ••. ••••. • . • •. •••••• •. 139.95

How 10 troubl• • hool digita l llll.g.at. d ci rcu li. - Inc ludes mlc.o­
procnso ra. wh.l liIO " wrong.nd how 10 l ind II. how to us. th e
beslmer.lure on IC·• • nd wh era 10 1iI .1 1t(I hr. 45 min.) • •• ••••. 139.95

How 10 . el.et and hi.. lh. be .l .I.etronlc lachnld an. II tak es
001 to kno w on.. and ba ll.va Ul, Ihly ar . no l an cr••I. d
equa lly ••c:a l!t'nt. This h1ptt wll ...... maNlliI.me nl lind 'tOll
.101 or grle l lilt kup. lham Irom hirir>g a dud ••••••••••• ••••••• 53 9.95

TlIa be.t rnontI't m. klng Id• • • I k_. (For .n~ cont.mpli1 11nv
gett ing Into th • • mu• • m.nl 01' ..ca d. bualOl u - Shows ho w
to do lilighl tha flral ll.....) (5& mln.) ••••••••••••••••.•... .. ..••. $39.95
~me Ra-p.ai ra l lOl' ar~e $Im.'I. (38 mln.) ••• ••••••••••••• S3liI.liI5
PInba ll R. j).iIlra (for ar Clld. g. mes). ' 44 mIn.} ••••••••••••• . . . .••• . S39.95
Vldeogllme mon llor r. p.lra .lind ..:lJu. tm.nl.

(fo• • reada g.m••). (31 m in.) 39. 95

OUR NEWEST TAPES
J ob oppo rtunltle • • nd mon . 't ma klr>g o ppo rtunities

In .l.etron lc:a. (45 min.) •••••••••••• ••• • •••• ••••••••••.•••. . .•.•. $31i1.95
Pinba ll Thaory (lOt .rude g.mes). (1 hr. 29 min.) •••••••••••••••• 531i1.95
Vldeog.me TlMtory Ilor . ru d. g.m• • ). (1 hr. 12 mln.)••• •••••• ••• S39.95
Trouble . hootlng . nd toc:atlng c:omponanlla ilur... (1 hr . 10 mln.) •••• S39.1iI5
PJoW. t Supplies - Una,' and Swltchlng. (42 min.) . •• . • •• •• •.. . . . . $31i1.95

VIDEO REPAIR SCHOOL
P. o. BOX 81 3 · RE
SELMER, TN 38375 (601) 287-1594
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xo Rf.FUI"D S os SHIPPISG C IIARGES. CA SU O R MO)l;F.Y ORD ERS. SO RR.... :'110 C HEC KS.

To P lac e An Order C a ll 911~-625-95~5

;r ZE:\ ITJI ..
Z·TAC 200.00

Add S4n per unn for na., h.

10 -1 0

All pmd~b come \tolib One 'tear WilIT.llIly, CXlX~ Ice
refurbished heme, "'bid! come with a 90 Day Wuranly.
All rrrurns an: subjca 10 ' IS'llo 25'1 =ocking fcc.
Ordm called in b)' 2:00~ipped sameday in It10Sl Cl"CS.

MON - S AT

• • SCI.:~T1 FJC ATJ.A:'HA • •
SACO~IBO .................................................... 115.00
SA 85,. .......................................................... C \ U.
SA "'" .......................................................... CA LL
SA lISW·tl595 ................................................. C,\ I.L
SA-PANS .......................................................... 60.00

• • • 11 ,\ :\11.1 :\ •• •
COMBO ..................................... ..................... 11 0.00
CR""~ .......................................................... 120.00
P,\ N ..................................................................55.00

• • • O AK • • •
CO:\IRO .......................................................... 110.00RTC,. ................_........................................... IIS.00
RKD~I -100.........._..........................._.•._ .._ .. 115.00
KS12 PAl' ............._...._.....__......_..._ ..............55.00

* * * I'IO~EER * * *
1'[0 PLUS (,O~1UO 11 5.00
1'[0 5135 CALL
1'10 6 110 C ,\ LL

I'ASSO:'liLY
1'10 PLUS..............•...... _ ............•..•................... .60.00

SUN C O A S T HOURS :

* * * JERROLD * * *
TVT.(j·CO:-'IBO ......................•....................... 115.00
Drv 7 XXX _ CALL
DPaa 7 XXX _ _ CALI.

"ASS OS!.Y
TB-S60 nH-S60 THD-S60 T\'T·S60

...... T()CO~ I ..
TOCml CO~tBO _ M _ 175.00
S503A C,\ L L
5So-t M C ALL
5503· VIP CAll.
5507 CA LI.

,\ 11 com h . ... COlT1t' " 11 h 83 c h a n n e l c on\ert.

* **I,OOK***
We will match or beal an)'OfIO," \ prices who is advertis ing
in lhi\ issue of Radio Electronics with me same warranty

00 item' listed in this ad.
WI" J/rip UPS &; FrJrral £ .lprt'SS
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The Electronics Lab
in a Computer!
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Testtng an ana log three­
slagr ampJifler u1th lh e
simulated osdUO$co~.
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l estl ng a gate {mp lem enltltfon o/ th ree dfjJeren t fllfrJ1Ops.
~ , ~ ~

"Electronics Wol'ktench is pretty~azing. "
- Jerry Poumelle, Ph.D., Itifolr'orld

". .. Electronics Workbench is a marvelous
lea rn ing and teaching tool for the study of
electronics...

- Art Salsberg, Editor-in-Chief.
Modem BtectranicsMagazine

"Building a circuit is simple and intuitive,"
- JeffHoltzman, Computer Editor,
Radio-Electronics Magazine

• Digital Module with gates, fli p-flops, adders,
aword generator, a multimeter, a logicanalyzer
anda unique logic simplifier.

Includes:

• Alto[ogModllle with passive and active
components including transistors, diodes, and
or-amps; a function generator, an oscilloscope,
amuhimetcr anda Bode plotter.

Building andtestingcircuits is fastand
easywithElectronicsWorkbench.
Just click-and-dragwith a mouse to
add parts, runwires,and adjust
instruments.The traceson the
simulated instrumentsarethesame as
you'd geton real equipment.

Electronics Workbench really isan
electronics labin acomputer. It's ideal
for learningaboutelectronics,

_experimenting,.and_pfQtQtyping -::f'''-__--'~---~F_----~-

circuits.

DOS Professional Vers ion - 5299
Macint osh version - S199

E1ecuuniC"
U .· .... . b<.>flch...0'" _---

(416) 361-0333
Interacnve Im age Technologies Ltd.
908 NI.ag.an Fal b Rou lC""ard,
~orth TOJUw.anl.b.
l\-Y 1-6 12().2060

Fax (416) 368-5799

~~,!i Vi.::,~ 1 , '..-'" ~
~ - ..
INTERACTIVE

I1«tro_iaF~ "",*-1Il ,......... ".,. 0<1., IBMATIII" I'S{2 00"wr tooDpalII:oIr willi 6olO 18 R.ot ~p;llIbIr........ UiAl\UA~ hmt diok;MSOOS J.O Of bItr
loIoftodl_ ....... 1I.loo ••Ilbblr. M.oclnIoslI , ....... (lDO....dlfo_ 0GIr1 nmlI Dol)l aM *" ""'" or 1"""""'.AlIIftdtm ...u I t! \tit I""P"flY cl l!Ittr~ ..........
Pncn .., In lJ$cloll1r1. Off... . . lid In lh. L'SA IIId CInad. oaly.
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Wind Generators
Generator Rewinding
Welder Plans
Electric Scooters
It', back' The LeJay manual o rlglnany pubbshed in
the 194 0 's is now back tn pnnt with even more plans
then before . This manua l Is now IIcomplete eollee­
lion of LeJ ay's plans and genera l information on
6. 12 . 24 , 32 volt wind genera tors. generator re ­
winding end rebuilding . propeller buOdlng. batte ry
powered spot welders. braising \lI~ld~r5 . solder ­
lng Iro ns. fencer s . scooters lind bicycles. OC me ­
tors . IIOv ....'e jders. spo l welders. gen erator \WI·
den. Insect eltlermi nalon. geiger counters. light
plan ts. ;and much. much mor~' Wrmen for the
co mmo n penon to undenrand . lhis ma nual Is /I

• • mu st 10 have lor its educational value a lone!!
-1-3--

, II
T o o rde r send chec k or money o rde r for $ 14 .95

plus $2 shipping and handHng
($4 shipping and handling outside USA and Canada) to ;

LJM Inc. . P .O. Box 174. Dept, R. Lake City. MN 55041

DC/CAD
introducing...

• RaJ·TUDI: vU. m;nim;"rioa

Super Hizh Densitv Route r
(Complete with SChematic & PCB EDITOR)

F~ tbe followine powedul a1soritbm &. <:::Ip3bilil}':

• Rip • lIP W Reny

• Pre-routiDi cf S~ eomponcnts

THE TERMINATOR

• R=!·Taml: cle:m up puses

• Usa defiDed stralegics

• Window 3.0 capabilicy as DOS Task

• l-mil Autop'= and. AI/lop2JllliDg

• Tvro-way Gc:rbcr;md DXF

• Al1IllIll2ric GtOWld PIaDc wI Crou-H.1tching

• C«aplac ...1 Scban.ric 4: Dolly Ubnrics

• 0pD0aaI p m ll!.rjO!'! capability &: ptOlCCtCd lDOdc fo£ 386 lUefS

• PCB lAYOUT SERVICE AT LOW COST'

llASE PROGRA.\I & SITE. UCENSE AVAD..ABU:

~~Q:;;,;; d::rIJO~O,.D"-'-'-=- ~,,-n""nIJ!O-~~~~e~U'-'
Design
Computation

1771 Stau= ~iW3 V 34
F:uminl!WJ J CfT727

f9(8) 681 • mxr-( 681 : ll733 IFAX\

• DC/CAD • .• 1M foadpoilu if~ CAD nvrin

MARK V ELECTRONICS INC INCA 1-800-'21·MARKW.'" oolYi
, • OUTSIDE CA 1-8(lO.42:J.AVE (orders only)

ORDER BY FAX (213) 888-6868
Competitive Prices * Fast Shipping Since 1985 CATALOG & INFORMATlON (213 ) 888-&988
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~llS.

1.-....- 20ttt II: :/010<: - 10llil__ kolr_Olto'-

"'- <fIoIinlt l eu ...... 015' - .,...,.....­
IIOibgI 0' 10H V•~. f__

0 ' lo3~V'IMM IllJI'\Ic.... mtl D110H'
· RNr c........ 6 6V · ~_ ~ IO~

moI!Iownd' - l lIllUt~""I: ~ 1 K' Powor
"~"',,........ 100'120VA,C. 60Itl • 0""""""""' ''2"_ U l'OftP 2 " ~~

I~_ 2CI'tI"llJ..:H1. TOlll
__.Ol~ -_llIOlPoItoW",__ ~__·m ...-_ _.--.. ....
1a-. 1.G~.;qw1l>_

_"-'_J'lIIlt ·_~
lOOW~_ ..... . J!i .... . :!m"""

IlOW _ 60W ST£ REO POWUI",IIIPUf IER (WITMIoIIC.. IHPuT)

$J,f.:J02 ......

,
n

U- --..'

~u: ...
_ II.... · ~ .

Raek Moonl MeT'" C.....11
* 'lh alun" nium panel afe
WlIabIBTor ma...,.projel:ls arcl
most 01WI" luis.

,"'r --

""",,,DIW 1211 WPU..-....t__
,.. _ lrlpol -..... 1"", 300"',
... 300..,. """""3 ... .... , ... , _
_..-or ,_ , 8GB.,11IlI
I~~ 2011110200</11 "­
Atq ......... " 0 VK.. 27IlV"C, 5Q1O ttl
1211>'SVOC o.nn..n. 212.2010 110 _
1(1 5-1 • • ,-1 .3 1,1n;fl

,

'-_110_ .... __•_'OUI__UU_
Olto...__ _ OIl-

_lOSS_OIl5...__ r...
-.._ DClI>l'OO<l1t -tiki liltel :lllv"C·M'
_ u" ""Won v_ OO1 _

lC"" " Ptb1l " '7.h t-l " __ ~'''''

_ 11.- ~ n . H • • 3 1~1

l2OW. l :!OW...c DC S TEREO HIo-fJ & PRE· ...MP.
SM-12O...._ ~'?O_"""_..~__ " ....... _ ....1_

_ , _ ..- I~.,?O,,", ,eM
__ lm_~... ,...
__ 1 . ~.Uol 1 1 01!1 ~ 1

~:~~I~~':::r:e____ Ill;. • 1G1U:. ,1
.. . __ DC ,t IGVOC " SU . _
_ ,o,c lH,o,c-(l·1rv,o,c"U a _ .
__ ,o,c 1I. A(;-o-......AC " ' ~ .._._-

- TII O ...."""Dm/"Io·_....,uO__......_· f~

_ IIV.. 2\lIOt;r • (I..(U.2.
""..e ~", . I)-~ . s...--, fV ·__!>!i'oOC.'_
~_""' V_otQl r_

~·r:T -
&. " .

U W._.1_....
121IW. 121IW l OW TlM PRE ·III...lt~ STE REO ...IIIP.
TA-800IIIKU ......

120 W MOSfET POWER ...MPlIfIER (MOfiO)
T......n .....

*,,__o-e- -..._ (>ooo• • _ eoo _ _ .. loG lnOll WO _ US_ ....lIOI __.. US_ eus- '~"""1IQI,rS lP.- T.... ,
_ UlI ...__lto. ..-...-.."" ......_ ·ooo-".._. _ . ·_ U:ln ...... Fn 9 JO ""' 1I> 5-00 pm
,. e.o. "" ... . 2t'o • ' ......~, .......,.... _ ,,,_" OOOCO *".. _ .._ ....... _ _ ....... ~ 'OOO""'10500 pm

MARK v ELECTRONICS. INC. - NOl9 E. Slauson Ave. Montebello, CA 906-10 ~ E3~



CIRCLE 2~ 1 ON FREE INFOR..AnON CARD

6OA37



or mail coupon today!

1-800-537-0589

Only requirement That you possess average
mechanical ability and a desire to learn

INDUCTOCAD II
DESIGN YOUR OWN MAGNETICS FOR

SWITCHING POWER SUPPLIES
Da.p,..,..~p_-..n!E_J 1O ... .._.. _qud........ .sa.____."F-.~_loIJ1'.""",,- E.pol _

('~_",..........tql<jU"lo.mlllo ......, "'F'P<' ........................
_ .....~ .... Ili •..u .·IIb."""_~.~.G. PC.F... daw4t>l wa4':.
","-10.....- J"l"b-.

Plns... Il'ADSZ" (j'."4Ml « 'C'ADn"(J I>·4Ms> S139.95
POWDERED tRON TOROID CORES

~~""".v..>d_-""_ \OOI>HLAlloI _
"'W"'"Od -,,1'o l)l I(;TOCAD II CaII.._ h _ CIlOI<>s- T..,_po-. ...__
~.,..,.,IIw .._ ..._ ~_..""'"
"-po-. ..... '" 1_ ...... 1001I,__ 0UIcr__0165'", I J'
,"a__~. PIn"o. fnn:rM S12.95
TOROIDAL POWER TRANSFORMERS

......OUCtDIIfMU .E.1<>tIklll.~ S' i O'l. lI""" ... _"'!ILlI1<>od.
IokaI .... __oleAR BATTE.lY Ell\lI'oAnlll

SWITCIIING POWER SUPPLY KITS
l; ""__. AD""''''-.... l'l' b<wd,lkol .....~~l)'.n"'''.~
dnlgD, AnalJ>lr _"""" T"'~' (""",,1<10 _dllD<fWord B·'H"I)·
T)'lInl offic>oll<r _ Add. or ItIpUtlika "'I"'" _<IIo~ • ..,..'.. IIlf'UI ........ Tb.. II
........... r,. Aud.. .ondA........ OWIicat>._
or rill .. PorI !O... FDCL:<iS'_' ""t&

HOW TO ORDER:
Cbod;"'__.r-...COD't. CA r=dma_~"1l1.lol..mkr

SIO.oo «<b1q~-.. t'..,.. L'O.OO.IJ-.doorJc. S<JnDol t 'J'S'.
<MJ." <n'IJ."""-'"an-.. ""*-"1'0bon ... I'n<a.....,..." <bm.II.__AIIIII ",,,,,,,,,_,,, _
"od orders jo: TilE POWERHO USE

80\ W. EI Camino Real Suite #268
1\11. View. CA 94040

Call (4\5) 964 2428 Fax (415) 969 9581
l 'PS rnrpr_l_ GIcoal IUO, Sooual (101 II 00.sw 0..., Sl S.OIl.

O""'_~t>,"_pooI.."-c.

~ HE--",
PIDVVERHIDUSE

Power Conversion Software and Com nents

InpU I O utp u t price s p," xo.
~ . 4 0V D C SV I3 A 3 7 . Q 5 K I PS OSO J

!'I· 4 0V DC SV ISA 3 Q . 1)5 KII' S 0 50 5

I S· 4 0 V D (' 12 V!.' A 3 7 .<;15 K IPS 120 3

15.4 0 V D C 12 V / 5 A .' <) . <) S K IP SI 20 S

17 . 4 0 VD r I J . IlVf3 A J 7 .'15 K IP S IJO ]

17 - 4 0Y D C I LS Y /S A ]<;1 .1)5 K I P S I l OS

I II .4 0 Y D C I S Y /JA H .I)S K I P SI S O]

I S . 4 0 Y D C I SV / 5A J I) . Q 5 K fPS I S OS

PrimiH)<
,,... ...... Ik illbl WiJlh Price S Part No..~ .....

(I !iVA C I !iV/SA J ,s· 1.7- 46.<;I S T ROSISOS

11:'iVAC I SV/ IOA 4 ,S- 1.s- 72 .50 TRONISIO

II SVAC I SVII4A s.z- 2 .4- 79. 25 T RON I SI 4
Tor-...__." I.llI .Iow. AlIo>e's ')-I )J "N.' ''''""'''''' <IfIll< Lo ......-..
( __I· _ . AC..,.. IIaa __l*i .. ..... p.-.,.~'I:Jl ..-r-
JtI:~..t_l*i ......... FA("1'b" SIU!'

Primary VA Matches krt Pan No. Price S Part No.

120'240 l . KlPSOSOJ/KJI'SOSOS 3R, lJ5 TRONI'KJ6

120/24Cl 45 KlPSI203tKJi'S l 303 41.50 TJWN I'K45

120n 4U 75 KlflSI205/1305f1 503 46.95 TRONI'K75

12U1240 9. KII'S I:50S 49,50 TRONPKlJO

WORK FRlnl IIlnIE-E ARI' $85 HR!
-NO EXPERIENCE NECESSA RY-

BIG PROFITS IN
VIDEO REPAIR!

With the tens of millions of VCRs and
Camcorders in usc. there currently is
a serious "'ihortm,:e of trained techs
to perform cleaning and repair jobs on
these popular devices... Learn
how ) "OU can start your
0 \\11 highl)"pro fitable.
Borne-Rased
video servicing
business...
And since
up 10 95%
of all VCR and
Camcorder malfunc­
tions are due 10 a
sim ple IDCS'hanjql! or
l,ret°' co-mecban kill
failure.you need not
spend months or even
years of complicated study before starting paid.
professional sen- icc work!
Lei Viejo's Train ing Program show you how!

I VIEJO PUHLICATIONS, INC.
I 4470-107 Sunset Blvd.. Suite 600i Los Angeles. CA 90027

Yes!~ In: your FREE OPI''QRT lJl\ID' KIT today!
~ I ICbeck appropriete box)
l!! 1 0 VC R Repair
.-8 1 0 Ca mcorder Repair
~ I 0 Advanced VCR Repairl! Q Fax Machine Repair
~ I Name _
zl Add ress _

6OA:J8



60A39

Visit Our
Retail Store
M·F9-6
Sal. 10-3

$14.95 each

CHANNEL 3 VIDEO
DEMODULATOR
Thismodule (removed ' rom cable decoder) con ­
verts the channel 3 signal to CO!'I'lPOSitevceo.
Operate. on . 1'Z11 DC. With documentation.

Two lor 59.95

rrv TRANSCEIVER BOARD
W'lhassembly ins :roctlOnbookl&t ConvertASClI
lermi nal or computer inlO ham or shortwave
AFSK RTIY. $9.95 eac h

RARE SURPLUS
FIND!
6ALS Vacuum Tubes .-;:l..,,;:
' rom the 50's In original ~;;:.. :"'
'Undo Sam" boxes. ...." ..

$1.99 each
20,000 Tubes in Srockl

MINI RELAY ASSORTMENT
5V. 1'Z11. 24V coils. I.a"lused. bny to thumb-nail

14-DAY
PROGRAMMABLE.~
ELECTRONIC
TIMER
Originally used to conlfol a sateune receiver
through its IR port at a diSlanCe 0' up 10zrreet
TImeonjoll 'or e;ght diSbncleV'8fltS. Modify it IOf
)"OUf needs or dismantle it fOf partS. Program.
mable with a 213 2 EPROM In a mmovable "per·
sonalily" module, the unit may be mod,fied to
control any IR remota contrblled device through
il$I Rport. ContainsZa CPU. eIockd '$play andes­
$ClCiatedparts.Operates !rOm9 VDC500rnAwal
translormeJwtIic:h is inCluded. 6RANO NEWl

$19.95 each

HAMLIN MODEL •
MCC 3000-3
36 channel. channel 3
output. Used . work ing
c:onc1tiOn.

STAINLESS STEEL HARDWARE
Popular sizes used Inelectronic WOO:.. Assorted.
Mayconta,nCl!PsaIlWS,Phillips. Sizes4-40and
up. 3 Ibs . $5.99

100 GAUSS
CRESCENT

MAGNET C=JShown apprcx. 75%
size.

6 for $9.95

Sizes. mteee. 25 for 59.95

SOLAR POWERED
FLASHLIGHT KEYCHAIN

FlOd thaI keyhole at night!
$4.95 eac h

ATARI2600 TRACKBALL
AIsowor1<l WlthConmodoreCOf11Pl,ltefS. Smooth
ball beating action. Cable with 089 corroedOl"in­
eluded. (Dealer priclng aVllllal)le .) $9.95

ATARI5200
TRACK BALL CONTROLLER
Use as';s or dismantle for a lJeasure II'OVEI 01
goodies such as: HEAVY snooker ball; 5 ball
bearings: 2 cctcer encoder wheels. ICs are
C040 1' .C04013,C0403O.CD4538andCA339.
Also34resistors.caps.3 diodesand oneIransis­
lor. New. unused. $ 12.95

2C39 VACUUM TUBE
$49 .95 each

50WATI
SWITCHER
115(230VAC input Ovtputs:.sv• 4A; • 1'ZII0
2A.: ·1'Z11 0 O.2A. Small sIle ,appro .. 6"x4" x 1".

$14 .95 each

Genera l Electri c 10 KVA
ISOLATION TRANSFORMER
Strappable lor 2:1. 1:2 or 1:1. l l Qi22Cv'480V In
and out. G.E. model 9122B4006. $195.00

General Electric 5 KVA
ISOLATION TRANSFORMER
240 or 480 VAClnputs, 120 0r 240 VACoulpuls.
G.E. modeI9122Y43 11. $95.00

OTHER MODELS IN STOCKI

50 Lb. CARE PACKAGE
Surplusgoodies from Silicon vale)'. This Is not

ju'lk.. /US! material _'w acquired in quanbties
100small 10CI~ eleclronic and rnectIaBc:al
subassemblies lor everything from robots to
rodcets. Assortments may indude te ·s. caps.
COI'"<i'MlCIOl 1. bearings.. diodes. hardware. ciralit
boarcls . cables. WIittd IW'd~ stuff. W e
oftengel re-oroers,so _1lSSI..m8 mosllolksare
happy wilh the l\SSOf1Jn8f1ts _ send.

50 Ibs $49 .9 5

SILICON VALLEY ~GOLD"

Over 50 pounds 01 printed Circuit bo8lds 'rom
ccmputers, l'!'IOf1itotS. modems, tes t. RF and
miaowave equipmooL all sMled WIth goodies
Sud'!as lorolds, ICs . SWItches, soc:IIets, cconec­
tors. oseilialors. crystals, transistOfS. diodes,
verectors. varistors, etc. A gold mine 0' usable
partS. 50 lbs. lor $49.95

!

ALLTRONICS

MOTOROLA
68000

10 MHz CPU with
sockel.

$7.95 each

2300 Zanker Road· San Jose, CA 95131
VISA·IoIC · AIoIEXcwd:5~ . ............ Otder $l$.OO.~""""'" _125"'"tall .~~on iii ordiIts .

Phone 408) 943-9773 • Fax 408) 943-9776

CIRCLE 231 Off fAEE INFOAllAllOH CARD

EXTERNAL DRIVE
CASES

For PCs & compa~bIes.

1.25' X2.5' X12'.
Brand New
$4 .95 each

SAMSUNG
VARACTOR
TUNER
Covet'sTVchannels 2083. Operaln on 1211OC.
45 MHz output. Spec sheets inducled.

$14.95 each

L1aUID ~CRYSTAL
SHUTTER!
VARIABLE DENSITY FILTER
0.5' toO.g"&alVe area. 0"4 to 23%\I1lfl~.

Operates up to 250 microse<:oncb;, Specs in­
duOed. Only $9.95 each

When in Reno. Nevada

Vis it

A SC/1 Elt ctron ics

386DX-20 BARE BONES SYSTEM
Intel 3860X CPU on 8-sloI. rnothertloard with
PhoeRx BIOS. 2 MB RAM, in eue wittl 25fJN
~suppIy. New. $2 19 .99

Add-onacc:8$$OfII!IS avadabl6.
CBIJI tor $)'Stem qtJOle .

POWER PINCHER
Now lhef"s an easy. ine~pensive way (0 save
55. $10 •.• $20 a monttl or even rTIOI'B or! your
home enervYbib . Powet Piocherreduces the
_ lIY usedbyyou' relrigerator,freezer.washer.
or arry othefmajorAC el&ctJIcmolOf-drivenapp!i·
arlCe in your home by as much as 60%. (U.
censed from NASA under US patent No.
4,052.648.)

$19.95 each

BINOCULAR ~ J
GLASSES ~.
These sporty looking
glasses are aetua.ny 3:QObinoculars WlItl locus
Independently adjustable for each eye. Quality
ligh tweightCO!'lslrUClioo lndudes lwOSlll$oI inner
lenses: cIfIar and bnted . AI outdoor sporting
evenl$onSUlmycaysorwhile$Ul"V8)'itlg a snowy
landscape, the darll glasses can be switched in.
Voila! Binocular sunglasaesl $7.95

RESISTOR RIOT
118. 1/4, l /2 Wall power , precision , liIed . adjust·
able , ere. Thousands 01pieces.

S ibs. for 54.95



20MHZ CACHE 486SX $549
• 2OMH.. I<~d llIJollI6!X CPU ' 64Khudlt...........,
... l-..ll~ro Z106Kl>) •h~1O .
31Mh -.t-rd ......, 1106Kh, 1)(1,,,, 4Mb SIloOll'
(OKl> al;odl • h>rIudro 1 .1'.....KMq" IC><l.t
ao n ., ~.__ ..__ .._. U U ."
1ICt 54 ~j()W;z ...... lU SI2tU O
1ICt u ~:lJ,wtz cocI'IO £86 . SltUO
IICt.(JU40 ~~cod.386 14".tS
IK'l'.(U..U -.;..... 1JMHlcocl>o 386. 144US
IICJ-IU'''U /MO·oi.. 25oWtI 386 u n .n
IICH U U Il·20 """' 2OMH:< 386SX• __. un.t1
1IO·.U61l MiN l6MHI 386SX._._ UU.tI
110·.21..16 Mini· 160WU 2'86 .•.__ 114•. ' S
110"2'''12 Mini· 12WU 786 ,SII'I .'S
MCH VUo-l O Mini· IO!H 7MH.. llO88 ,. '''.n

24DD BAUD MDDEM
" [N..-! d. u IDtIdrtI> II'!~
" 1..,.. ...Te<epoIiba.<) ~..!ut
" Ind , ProConom KIlt.....
IKNtJ In .n

UPRIGHTCASE $9995
• Accammo.lu.....d. m<lfht<l>oo:do
• Moun" I r"'PPf.oJ ~ t...d ""...
• 2 <Up, UDdioplq

CISI·'.... '".n
PS-1HTW 2Y1'N p. o.W7 _ II1US
PS-JOOlW XilM' p. ..wr _ S1u .n
W HO 1.w.i2~ ..... _ SJ U S
a lH. Sod 2ll6-s¥--- . '''.n
CISI·no SI" .n--+..... wl7OON_....,I,

2400 8AUD EXTERNAL MODEM
• 24ro1 1Ol) .lOOb.Id "J.... 6.21 . J.8. l iDdln
rtOoJ4tU ._. nus

96DD BAUD EXTERNAL MODEM
" CCtlT V -uboLv ,n·'\ ·.l:bd.- Bdl l IlA '" 'I>.,..
"'T <1lft>P'd,b!< " ...."""'-"- I .ynch""""","00.'" _._ _.._ , __ U" .n

FAX/MODEM SWITCH
• So""rfton< hn<chu,..' " SurJ-t.Iu. mod<m.
r>hon<""" ......-nnll h,n< f.."" . rfton< lin<
'UM·swml .., " I II'."
' U 'SWIT" w>tl.oul c_ ,1..."

POWER SUPPLIES
' U L~
• IIll121OV. '\(I.·60H. __

pI-no 8088 150 _ . .~.... UUS
PI·2001 8088 200_ "" "" ".....•... .. 119."
n-200 2861386/"86200_ .~ ~ 1"."
Pl-1I0 2861386/44 250 _ M " II)US
PS-JOO 2861386/<1-86 300 _ _ " _ lIn."

ENHANCED
KEYBOARD

$4995 --==:...:::-'"

DYNAMIC RAM
PU ff "" ..... "" "'""...... ...., - .. ,...
' nSt1l 2M"" - .. '"t1U SHll ..... - .. '",..... .A ., - .. '",..... .A., - .. u •
' nw 'I'HG 2M"" - - "",.nu_ JSt.I.. , - .... ""m..",..,. ..., ,- .... "-"U1..,,_ ,.., - .... n"U1_ tHO ,.., - ... 4UI' 14__

g • • - .... '''.91n_ tWO g • • - .... m..u

etC·su. 101/102""-7~ I0,o0..o , u ' .n

3·BUnONMOUSE~ $1495

BREADBOARD
ON·A·CARD
" So>Wn-lcu bt<odbootd L _

.."hIO. ....".&

""''''41 <>1<1><1'"
" WOI a-bt0lltll _ _ _ In.n
PIHII I~ ........ . . u •.n

" N<Utoq-19O .14'lO DPI
" Opco-m«h&nX:..I dc.il'n
" w,..oo... },O"""I'"ibl<
JOI ·Moun·J _ _ "US
MOUIHn __ 14."

~~~~~~~I~~~~~y. inter
" II t IPUD 1'11(1 ,ut t SPlm "1(1

11011 SlUb n .n 101lI1-SU UIUb Ift.' l
....H UllII nu s 1lO1lIl -t1l ' ~21lUt> II U I
10111-1L . UUII ' us IOUl·n :toIUI:I '".n

WIRE·WRAP PROTOTYPE CARDS
........, 8-0. 110clooaxlit""""" .In.n
.. . .....10 16~ l/Oclooaxlit """"" _.__.1""95

PORTABLE IC TESTER

10241 768
NON·INTERLACED

~~~!mA~~E1,,111;1"-====
"""·lnt<,I,,,..! monilor
'" hiJIh.rno!u'"", VGA cud

• Rf'toOlu'ion up 'G lI)2~. 768
1ft n6m1on"

• , llKbw;.J", RAM
..pand.!>I<101 Mb

nA., I02U . "".n
. " ·1 ·10 24+ 102.w68~VGApI.g . ,.n,n
'"""I~r.lc.t.d vc.... ""v __ 134t.t1
''''431024 I02W68~ . S34f.tJ
" ....O.I02(. , 024oJ6lI_~_ n n .n._ "-,..u.roo"" lon4 . ' ....~ ....

"",~

,~

""
~

..............................
",...

......
,~,.
,~,.,.

~-."..".--,....m.­",.
flOPPY DRIV1S
"0-1.«& 1,£-W.Il. 1S. 8ooVo . u u s
' Oo-l.441 I .£-W.1l. 1.5". Bb:i ,. U U S
'0"'1.1 1.2oYO. HS". 8ooVo _ U U S
' ....,.0 36OKl>. S W,!obi .....n u s

UHIVERSAI . \
PROGRAMMER "

CAll FOR YOUR FREE
JDR CATAlOG TODAYI
fDI '"' 50"..&11, aolITOU,
,lSI:HlYIs.lmo.uos. ao011lS,
tuUs, COU UTOI S. ItS,
( Olll'Olllln. nOGl.uuuIJ.
nil (,UIMlIlT. l OOU & MOIII

16·BI1VGA CARD

",,,,,,,om. E,ROM•. EE, ROM••
"'Ocll>f'«'<...o... PROM•• P,U iGAu
""" 011«< PLDs; 'n.. IosOc 6' ..........,. <k-o-i<n

" Opo-W aLopen..--..1M>W '" Pl.CC. !'GA. QFP
md ......,jpl<DlP~

" In""&' b<I>l odoro"" urd on<! , obi<
.0......, . 16" .00

IDE HARD DRIVES

C:::::::rR
84Mb DRIVE PACKAGE
• (; ' · .\fIOlI4 84Mb. 19m. mr,

I....d d.i"". Il>-bit AOJ'I'r'
hatddi.t< <U:tn>lln.abl...
on<! u...ructioono

I n neo ~_. U lt

C1~ 20&1 ON I'f\£E INFOAllA11OH CoUlD

6OA4Q
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• TV """ lih",. .. l til • .. ,- , ..
~ - - ,~'. .. ,- ~ ,- ..
~ - - ,~ • o.u,..,J '" .......1< .-..p IOniA'. .. ,- ~ ,~" .. m" - - ,~ • Fat< 10ltl rio< tim<

'"' .. ,- ~ ,-, .. IItlII·. II1Wh1 - ,~ UJU·U M 'I" .n,m •• ,- ~ ,- •• VUII·" IIlt11>ll ,- ,~ 110. 11·2000 2QWtl: ........ 1'0""" ___.I n UJ,m .. ,- .. ,- ..,., l.1t ,~, ~ ,- .. STATICRAM -"" ." '. UI ~ ,~m .. tOOMHI MULTIfU NCTIONCOU NTER
"'I •• ' Olm .. ,- ..
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1011. tul.,MH..z1

"'" ." ,- .. _11..,., - ,- .. • • ,. ·. ..'
/'111 . n I.'" .. ill _ ,tV-U I I" .. ,- n • • 'n alUn. Il<nItIq

"'11 ... '.,11 .. ". . n _2-"1 Ilthl ,- n • • •• • T,,...~. 1 0MHI

"'II ... 1<1111' .. ". . n lIMnov-,. '1'to. ,- n • • ,n • HdiHi.LF.Dd"rl'Y ", ,,h dn:,nu1 point

I"" 1,01 10111 11 W ". .n Mll l l'U' ·1l »1..,1 ,- .. • • ...
tlC·100 firM'11111 .. lOUin .., ,- .. _mOll"1 nu... ,- .. • • ,n

llIal .. lOUin .. ,- w - " n,~ ,- • • • . n DI( -1000 I CiHz -..... ~~........._.._........._. U " .U
III U .. 'ti,~ .. ,- .. ...>- .,'"'" s....,.~J:::': .__......._. I I. U S
Ill " .. Iou'. .. ' 011• .. PAlS

OOHO(l Auolooocilooot ___ _ _ _. I U t .U

" 111 .. lOUlll .. 101111 ..
S79tsI lltl 1.11 ' -.JI$:I .. '01 1$:1 .. _.--• m~- - 3.5 DIGrT DMM

I m l ,. '-.JIll .. ' 01111 .. 'u ,. • .. , • _M ,n... .. 'OUtS! .. ' 01111 ,. ,.. ,. • , , • _ M ,n • &lie DC Il<tUtXf;W.2'"
..m ,. 'OU' ''' ~ '01 1'" .. ,.. ,. n , • , _ M ,n • DC ""'OF::l: .l mV_IOOOV:

'''111 .. ,~. ••1lU ,..,,, .. ,om •• ~ -.. "
, • _ M , n AC ....~:l: .1", V.1,OV:,- .. ''''IS .. ,~. •• •• & • .. • , _ M ,. AOOC ..........' 1""' . 20A- - .. n • , _. ,n Ilni...-..,.!: .10 . lOWe- - .. .. , _. . n • I.op.a: ,mpodoau: lOwn • 18 _- - .. .. , _ ·w.. ,n." -.. .. .. -- ,n '-300 . '".ts

VOLTAGE REGULATORS GAlS
....n o 3-5;t1lMM ...... U """9M.__ n us
~I OO ~ ___________ I1'.'s_. - - - _. - .,.200 pn>be ,n.ts- •.n n,• ~ .'. .. - -- - • • -- ~ - ~ .'. ,. ..n - • ~.-

, ,
~- ~ - ~ - .. _..

'. • ~.-
, , ,.- •• - ~ - ,. - & n l U . .... • ,

~ D-SUBMINIATURE ,- .. - .. w on w
_.. '. .. IU.!WI • , ••-, .. - ~ - ~ ~. & .. -- n "

,. CON NECTORS- .. _.
w - ~

_.. '. .. -- n " It."
-~." ~ - .. - .. ~ """n'n .. ... ~ .... ~ • • .. n • •• 0> •• n,n .. - w 8000 SERIES MICROPROCESSORS - - ~ .. • • ,. ...... ,. n,n w - ~ • - ... • • n ,. onn,n .. ... ~ ~ .. .m. - -, - ... - .~ • • n on.~. - - - . on .. n " on

1111 •• . n ' U I _ n •• •• - .- '. w on ~,. •n •• ,.- n.
NEC V·20 SERIES 1Il1·1 "' ... ,._., 1:1." ~ - ...IWII U • '" W ,.

1lI1. ... ... ... _., In.'' - - ••• ,. ,. ... on
Tht SEC V.1\I n n imP"""'"~ by "!' ,n IlIB •• - •• _·n n. ~ - 111..1 '" , n u. ••
~! Pin """"", ,bit ..-i,h , ll<1IOb8.

_..
,n -, . n .~~ Ill." - ~.

_.,. 1.11 '"IISH on
__11

l UI --,n." ~

_.
n • n .. n

• U... wp<twf ni HOlllI i"mu«inno
_. ." ••

_..
n.n
_..

fn.tl
• lIi " h . pttd odoJ.... <i led .. ..... ,n m " oo •• _u. .n -..u.-u2Ifll .tl -...nl.... '" - IC SOCKETS
• Law- 1""'« (M OS d... ;~n m .. DIP CONNECTORS

RS·232 BREAKOUT BOI $34" ~ """ -~
LINEAR • T.., bi-sUat L£DamnoifOfTf. 10.

n • .. .. n .. n •
ITS.en. OSR.OJ. TC, Re. on - .. .." ." "

, ... • •
, ..10 - _. - -, - andTC"~'12 op:< i - • • n • • ••• ,. '. ,..- , .. """ ~ -, .. • 24 •..-i"hn .... bn-akn." and....., h ,"4:

.. ~. . n ~.. 1.01 ,n II." ...
""" .n - ,. ~ • oo - _.. .. • • • .. ,. ,.
""" .. """ .. woo .. • lncludn ,..... te"'" ..i..... .. _n

_T._ ,. ,. Lit Lit ,.. on on- ,. W .. .. """ .. • a.q."... .... b."....,.
w .. .. """ .. wo .. '"01-10 ' M.U JDC CONNEctORSw,n ,. """ ,. Until .. ·w .. ,. _. ,. .'. . n AND CABLE ·..... W """ .. .'. ~

$59"..... .. """ .. .... . n SOLDER STATION - -... .. """ .. .... .. ~ • • • • •• 60 ••<11 , bmnn,••iall, --,_. ,. ,. m ..
f

caMrnlltd _ fmm;?OO.\lll(T F

• ~..- ....._ '" ...,.w", UOJ •.- ... ,.
~ u' on

LIGHTEMITTING DIOOES • - ... ,. .. .. ~
U I- Ie ISUS "..,.- - .. ~ .. ..- SOLDER/IIESOLDE RSTAnON -- - .. n n ,.n

~_:r__ lII -- - ~ W ,. ,.,_:r_ U_1II • Ool·frn- """""" J"I"'P --- - .. n • ,n

~_ n·l/ua... • AolJUOUbl< rrmptnfUt'< -- - • • .. •_ IH/UIIll .... l lOO"_?OO' Fi...J ........... (06O<Il>Ilig)_n·I /__ 1lI

11"". fltt .tJ m
[
g
~ .

~
CIRCLE 24.1ON FREE ,,,,fO, no' AnoN CARD
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Kits-Supplies-Service
Everything you Mild to recharge toner car·~
tridges used with Canon bam 1_,
pnnters and pe rsonal eopiortl .
Use wi th H P: La8I1rJ III. II, no. li P. Il l, II IP. IIl li i

Apple : LlIi llrW rit or. Las llrW nl or lINT.IINTX, OMS :
Ki.., PS-SOO. PS-81 0, Cal'\On: lB- PSA1,A2,II, OKl, NEe , Ricoh,.lItc
With our Klb -Suppfin-Snvlct yo u cen start your own profit a ble
recharge bu sin oss or just foch lllgll your ow n cort ridges. ,...

Mlldl4 RH:harg e Kil'llSUllplieo; Deolel'll Plea\t CaD
TR·]OO Rec:hargl! Kit forex type laocr I'rinlof cRginN. $21.95
TR ·lO! Rec:h.Irge Kit fOC' SX type Jalel prilllcr engiroe. . $26..30
TR·J~ Recharge Kit (oc HP lIP (LPB-4) 111111 prifler. 521.95
TR·llS Rrchargf: Kit (ot PC-10J12J1412:01241l.S copier. SlS-SO
TR·370 Re<;lu rge Kit for SIIaJP Z·5OJS5J70 wpier. $3-4.95
4OSO Rer llccm. 1II Toner Kil for Riooh 4080 In er. SJS.9SealS
6000 Rcpll cemml Toner Kit fix RKoh ((XJO law r. n USr.afIO
97 10 200 JrtnS of hip! quality bIKI:.lOOn' lOrex. $9.95n/IO
9730 2SO (tmI of hi&:b czu-Iily b1M;1;. tOIMI" lOrSX. $U.5ONlIO
80 11· 81urlBl" 200 frmI of B1ue/Brown IODa' for ex &:. SX.$ll.9Seal IO
8OS7 ISO'""" of hip quality black toner lOr PC. $10.9Sn/IO
rai-cxsx replKanen: lRoIled fell for In modell . SO.9Ol"llIIO
ss.cX.SX _ I .trip. for lOIIillJ in lOner for -'Upping SO.&Sea/JO
DPP Drum P'ddi", Powder (pixie dwI:) $12.95
[ttfl)rum'" OPe dlUm life el3endet agert . 40+ appli~ionI $34.9S
C2O'!N 3M Tor- Vlcuum ....iIh attaehmeru. $199.9S

Instructions Aveiteble Pree to Custom ers !
Call 800-221-3516 ask for our catalog .

~
Chanesko Products , Inc .

2 221 Fifth A ve.. Suite 4 . Ronkonkoma , NY 11 7 79

,!iI'15 Call: 5 16467.320 5. Fax: 516467-3223

THE $99.95
EDUCATION

THE PRIMER MICROPROCESSOR
TRAINING SYSTE M

TEACHES: ' INTEll1085 PROGRAMMING
' DJGITALI ~A!.OG NTERFACI NG
'PROGRAMMING INTELPERIPHERAl.S
' MICROCOMPUTERDESIGN &. ASS EMBI.Y

FEATURES: ' MONITOR O.S. SOFTWAREINEPROM
'OVER 100 PAGESELF INSTRUCTION MANUAl
' 6 ClGIT, 7 SEGM ENT, lED DIS PLAY
• 20KEY KEYPAO
' DIGITAl INPUT PORT wrTH DIPSWITCH
, DIGITAl OUTPUT PORT WITH LEOs
' ANAlOO TODIGITAl. CCtlVERTER
' DIGITAl. TOA."lA!.OO CONVERTER
, TLMERICOUNTER WITH S?EAKER OUTPUT

OPTIONS: 'B ASICOR FORTH LA."lGlJAGES INEPRQU
'RS232 SERIAL POATCO~ECTS TO PC
• BAmAYBACKED ClOCK~D~
, 9Ya.TSXllotA.POWEA SUPPlY

THEPRIMERI$$9U5CUANTrTY IOORONLY$I I9.95OUANTITY11N KIT
FORM. THEPRIMERASSEMBlED&. TESTEDBY [MACIS$169.95.

cIilAi:. inc.
618-529-4525 FAX: 618-457-0110

P.O.BOX 2042 CARBONDALE, Il62902

Internal Programmer for PC S13995

New Intelligent Averaging Algorithm. Programs 64A in 10 sec., 256 in 1 min., 1 Meg (27010, 011 ) in
2 min. 45 sec., 2 Meg (27C2001) in5 min. Internal card withexternal 40 pin ZIE

4tl pin ZlF

v

Call for more information

(916) 924-8037
FAX(916) 972·9960

2 ft. Cable

­C.O.D. .....

CIAClE 251 OH FREE IHFOAII.IT1OH CARD

EMPDEMD.EXE available DDS(916) 972-8042

NEEDHAM'SELECTRONICS4539 Orange Grove Ave.

sacramento. CA 95841
(I,blday·Frlday. 6 am·5 pm psn

• Reads, Verifies, and programs 2716,
32, 32A, 64, 64A, 128, 128A256,
512,513, 010,011 ,301, 27C2001,
MCM 68764, 2532, 4 Megabits

• Aulomallcallysets programmingvollage
• Load and savebuller to disk
• Binary. Intel Hex, and Motorola Sformats
• No personality modules required
• 1Year warranty
· 10 days money backguarantee
• Adaptersavai lable for 8748, 49, 51,751 ,
52,55, TMS7742, 27210, 57C1024, and
memorycards

• Made in U.S.A.

~

I
! f---------=..:..::.:::.;.===..:..::~=c..::...:...:..::=-------__1

.~
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14.15
' .00

m
119,1S

11.15
..~

N .OO
IUO
IU D
IU D
17.5G
~.~

1&.95
19,95
1S,1lS
15.15
24.1lS
N.~

~~

,..,

PAR r/ALLISTINGOF POPULAR TUBESANaTRANSISTORS INSTOCK
SlUO 2 N3S~ Sl.ts 2SC1~1 sus 2Scnos sauo RfCEIVINGW6ts POWER & sne/Al aS60AS suus
lUG 2N3n1 2,1lS 2SC1 1lS5 UG 25C31&1 HIS 6AlltA $13.1lS Snv.i16Gt $$4.1lS U13 El n us
11.15 2N3166 1.25 t$Cl iU U S J31D l .so 6All 1• .1lS M.ldl Pr. I1lI.IlS 1115 E! :m,1lS
IU S 2~ IU S 2SClt7 1 US Mum US 6lIMi lUS " 0 Pl lDUO 19111 G£ 2U S
17.115 2N«21 1.15 ZSC1111 HO TAJ2QSAI' US &all 1.115 111APl lUS I9S0CE 20,15
1.25 2NSl 119 US 2SC2I21 1.1lS 1A1222AP 3.lllI 6CII 1.1lS M. ldIPr , 31.110 ~IdI Pr . ~ , 10

4110 2NS110 U S 2SC2029 3.50 UCI2S0 2UG ICGIA 10.1lS S,*I!'r Il../f'ttt""o,. 2C3!IAIB UIlS
l U S 2K5589 13,lllI 21C2(I~ 1.20 OUTPlJIMOOULrs Ittl 13.15 113 Pl :lI.1lS HOOIl') CALL
CALL 2I1SS" 10.lllI 2SC2111S U S UU. " .10 ICW& IUD U3 APl IUS 3-5001PL I'US
l U S 2115501 14,50 ZSUIII4 1S.1lS UU I6$H 49.511 SCX' IU S WCPl IU S :l--5D6l EI 14U S
11.15 2lI5M5 l ' .lllI lSC2091 23.15 SAV6 sus IGU 13.15 ..... S.S. 11.15 HOll.lOPl 111.15
2.10 21151&6 l S.lllI zsum HIli SAV1 32.15 iii'll' US 1Ull51GE 2U5 H OOC EJ IM.1lS
UO 21l601l1 US 21Ct166C 1,50 SAV1 2 17.25 IHfSGE 11.15 51~P1IlII.. 4U5 H OllllAt11 $15.011
US 2N6Oal 11.35 2Sl:2221 U S SAV1 S " .110 &JIUUJCI CALL I UIB NATiP\. 13.15 XIlDGA5111 19.15
US 2N6Oa2 1• .35 2SC2231 ' ,40 SAY22A «.1lS &Jill 12,1lS M. lch PI. N .IS 3CUOOAl EI 321.15
3.15 2N~ IUS 2Scnlt 15.15 10151126 11.75 USICGE 1I .1lS SIUB GE 2US 3CX100A7E1 "'.1lS

IU S 2NIOI4 R35 2SC2200 15,1lS 10151121 SUO nOIGE l U S • M. ldIPr. SUS 3CX12llGATEI UUO
23.111 m lnT2 1.30 ZSC23n c . ,IS M5Jm 11.50 6m, I L86 CALl nuw 11.15 3CXI 5OOA1 EI MU O
IUS 2Ul" 2.50 tsC2395 23.1(1 MS7132l 35.10 WI GE 11.15 USU WI. :JCX3Il(IQA7 U 7« .511
N .1lS 25C730 4.SO l SI:2509 11.15 MS1731 SU S &lila GE 19.15 1973 11.15 . CX2!ifB PI. 1US
1.SO 2SC14I S.III 2SC2531 U S MSS141l,M.H 59.00 &UlU6L1I CALL 1199 18.15 .CX2SGI EI lUll
4.35 tSC1301 CALL 2SC2630 n .1S 10151145 I3.2S 611lJ& CALL 1210 &US .CK25GA Pl 99.1lS

l Ull tS Cl3Gl WI. 1SC2l40 17.00 Msnn n,2S 12IYJA 11.75 ISSI 14.15 . CX3llllA CAlL
WI. nCWIl 4.1lI 2SttT1l2 S1.1S M5n &2 &9.IIS 12JBli GE 1i .1lS 1Sl111KT66 11.15 .CXSSllIt.F CALL
13.15 :scmt 13.25 2SCV1l3 SUS MSnts M " .IS mJeIIAT 2l .1lS 1012 1&9.15 _CX1 5Ol18 e 11O.lllI
2T.1lI 25CIM5 U5 2SC2ITI IU S MS17I&JU 2UG lOLl8 19.1lS 1m 159,15 .CX5OlllIA 9lI!i,00
CAll ZSCIQ&U 1555 zscno-t :lUO MHW SE RlE5 CAll 3lIKDI s n 17.15 1m GE nIlS _032 11I,1lS

110ft: ('I • Ind1JSl'1lI 8o>:ed EmacI.l.mpt'.. timitedWv llllty: 12mom" I J,OOll llours 011 "'nli & ElfI\iC 1I""' ''""'na lum
/'rg &~va~IJiMy $ub~1 10dU~ W<IhoUf nor~ · (Ju¥ w y PriciflgA v~bII

TECHNICALBOOKS
NU DESCAIPTIQII

S25.0lI fEDERAL ASSffi HME NTMASTE RAlE li1liDf ol lr1qs.
2lI,lllI IIA(l IOITECHMDDlf lCAnOMS fit' h ll. IlFNHf kolll/lt,nwdIT~O"JSunnof'l

15,DlI U,S. AEPEATER MAPBOOXuI:l1Uontlltq~ .n.., P Olll llhlu l1y
2ll.1IO SlRVICE MANUAL AR·$300 '" AR ·S5M R.nOl ll0M1m .
12,lllI SI RVICE MAN U.ll.l orCYBEAN[l "EJIll n" RldlOi
2lI.lllI U AY\Cl MANUAl fDAUNIDEIl"E"P'In" llidl"
11.. SlRYIC(WUU Al ACl·2950 10MXm.
IO.lllI s.E RYtaMANU.ll.Ra~OVllf M , ~.. 1.._inr
15.lllI UIIDDISTAII DING , IIEP....RlNf;CB RADIOS. 1M F..n~lln . 21b.
U ll EIiGINEERS SECRETSOf RAD IO. Tuu Ampl/MlIlIul.Uon lipslSch. nIIlltliTVl
Hill CB PLL DATA BOllK, Nowlnl" " UOIIII Edifioo, L. FlIl'lllIln
1,0lI CBn llClS Of TilEtRAD E. Tnllputlooluton", l./'" mo'hman

12.110 CB TRlClS II. SdHllIIibCl' 01 ""1" linu. ~n>pI & mon
2Il.lItl CB TUllE UPMANUAl. Mntor EdrtM.. WIIIIIOCllfwld 1llOda•• I ll:.
1UIO CB t UllEUP MANUAl, Mn \OlE' .Nol. U. Malt iIItoOIl _ Iir ..m
l H IIl CB TUllEUPMAltUAl , MUlir Ed.Nol. Ill. AdditiOlliI lnloon ellllr Iq llp.
14,1lS RADIO SECIIETS.IS.tleICBI Port~m• •", Imp,on monll on All\ittu , &
14.15 Cll lrl nlmilloll/lmp lililfllmodl,/llc. Yol. 1·30 Aog, $2Il.ODttoI.
4.15 SECRET Cl lnd... U' tinll, mod.1numbOl lnd it1kl ,

Dl SCRlPTlCN
ARAt IWlIOAJUTEURS H.lHDBOOI. 1m Ed!lloa. (TliI"Oi\l o"I 5-I /<& " .
AAAL ANTEN NA 0001, HfNHtAlHf ·Wl.. ,\II"$o1IU IIII. 1&t11 Ed. 4 lb.
ARAL AlfTENNA IWPEIlANCE MATCHIIIC1.8 LB.
AAAL IIEfUC TIOKS/lRANSMISSIOIl LINES 10110 AllTEIIIIAS 1.llB.
ARIIL DATA BOOK. hll,,"ln. ",,"mollu.libIU. ,Ic . 1.:1 LB.
ARIIL T1lAIlS-MISSlOIiLINETRAlISf llRMERS, 2IldIll. IIIIM1l1k, 1,4 U .
ARRL IlOW YllUR TAl. IIlC. NEW1l0-tOllENIl'ricIIT'clIL1C1ftS1 Sll4J Gi l" 1.1LB.
ARRL YOURINTRODUC1Ill 11 TOMOillE CODE. Noolce' Tu bS.pmII...,
AARl RAlllO f REllUUCYIIITE AfEAU CE, H.. IlIfllMlII Ind hi n
ARAt L1CfNSEMAHUAl. , TECHN ICIAIl CLASS & 1I 0rico . / Ced i
AA Al LlCl:NSE MAJlUAL . GENERALCLASS
ARIIL AUUrER 0IREC10RY. Cm lnl lu..
ARAl YOUR GATEWAY TOPACkET 1Wl10 1.2 LB.
AflAL UHf /MICROWAVE EXPERiMUTEASlIoIJlUAl U U .
ARAl SATElUTt EXPEIIIMEIfTE AS HAN 0800K
AIIAt THE COMPlETEOX'". TlchnlqunIT ipSIQSL
PASSPOAlTll WORLD BAND RADIO. S/lortW... Ullonlnll '" kl~ . 1.8 LB .
MDtDAllLA AF DEVICE MAIlUAll incl.~pl. lIetu , em. Alt. U eu
ECG Sl mlconduetorl Millor AopllCll","nl Coldo,Spoa. ECG·2I2Q3 lbl

TRANSISTORS MRF.~O

C02164A SlUO MAU "
£Cll3-4lI :l.15 MAUSS
MGF1:112 1.15 MRf~

WGfl U2 1$.95 WAf4!it
Mllfl 3-& 1I .lllI MAU75
MRFI3li 2l ,1IO MRU7&
MAflS7 26.00 MRF4n
WllfUD 75.110 WllfU5
Nllf U l a.&.511 NRF492
NRfUlC 100.00 NRfU1
MllflSll 11.75 MAF515
MAfl 51G 11I .SO IIAF555
MAm. 17.15 MRF!i59
MAFl37 3,10 MAF&29
MAF23a 14,15 MRF6SlI
MRF2JO l Ui5 MAfa.&l
lU\f2<&l1. A 15.50 MRF&«
MRF2U 32.lllI MRf&&6
MR f2n 23.15 MAf143
MAF11ll 11.SO MAfIOl
MAF252 12.75 MAf9liS
WAf214 1:1.45 MAfl"&
WAfU 7 &2.10 RFllt
MRfUl 22.95 SRF2m
WRfW 3-&.15 SRf3W
MAfW lUI SII131U
M'g.: Ei • EifI\iC. PI.• ~nti u es

OROERS ONLY

IMAINOROERLI NE

CUSTOMER SERV.

1·800·RF·PARTS
1·800·737·2787

619·744·0700

6 19·744·0750
(10a.m.- 4 pm. Ollly)

619·74 4·1943

INFORMATION

TECHNICAL

CIRCLE 268 ON FREE IHFORMATlON CARD
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SILVER PLATING ON-THE-JOB.
COOL CONDUCTIVITY.

CONVENIENT ANYWHERE.
Cool-Amp is a proven product that silver-plates
high amp connections (any connections) on the
job. It is very simple to use. Simply clean the
contact and apply
with a damp rag.
Cool-Amp adheres
permanently. It
is equal to
electroplating in
performance.

Use Cool-Amp to reduce maintenance time.
Use it on all current carrying connections.
Prevent power losses and overheating from
copper oxide. Time-tested for over 35 years.

ORDER FACTORY DIRECT

Cool-Amp Conducto-Lube Company
15834 Upper Boones Ferry Road· Lake Oswego. Oregon 97035

(503) 624-6426 • Fax (503) 624-6436

6OA44



IF YOU NEED
ACONDUcrlVE LUBRICAN\

YOU NEED CONDUcro·LUBt.
Conducto-Lube is an excellent lubricant which is highly
conductive because it contains pure silver. Conducto-Lube
was originally developed for use in high speed air blast
breakers to improve conduc­
tivity and lubrication. (Other
lubricants are often non­
conductive, even resistant.)

The uses ofConducto-Lube
continue to expand - from
switches and breakers, to
electronics and virtually any
application where a conduc­
tive lubricant is needed.

Conductivity Is demonstrated by inserting 115 VAC test prongs
into a container of Conducto-Lube and establishing a circuit. Photo
shows lowvoltage (115 VAC) continuity through a container.

ORDER FACfORY DIRECf

-
Cool-Amp Couducte-Lube Company

15834 UpperBoones Ferry Road- Lake Oswego, Oregon 97035
(503) 624-6426· Fax (503) 624-6436
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$195

SIGNALGENERA.IORS

HP8672A2-1Bghz(s.orot.-j ....$9.995

W.G.TFPM43 level meter

Tek 576 curve Iracer\l ixture 53.395

HP 6518 oscillator $295

HPS328A counter $395

HP 400EL voltmeler

HP 2OOCO oscillator $100

HP 204 0'10 oscillator $195

HP 3406A voltmeter S550

HP41 5ESWRmeler $195

HP 8620C mainframe .

HP 86408 S12mhz _ $2.595

HP 654A oscillator $525

HP 32008 oscill ator S250

HP 86408 1024mhz _ S3.395

HP 33 1A distortion analyzer $350

HP 334A distortion analyzer $850

Tek 575 curve tracer $495

HP 5320 series counters from $195

HP 600 series......•••..........•..••_••_

HP 8690 serin _••••••••••_••..Irom
S295

$4 50

$695

$995

CIRCLE 2n ON FREE INR)RUA'PON CAIID

~ • e . e .

TECH-SYSTEMS

•• e ••---

WE BUY AND SELL elECTRONIC TEST EaUIPMENT

DUAl....TRACE

..EORTABLE

10 DAY UNCO NDITIONAL RLrrtJRN POLICY

$1 ,495

$2,995

P 1710..•..200mhz $595

P8SS48 o-1200mhZ$ 1,295

P B5S5A D-18ghz.....S1.695

P 85528 IF eectlcn.....$895

P 85538 ().1 10mhz.••.$795

P l BOD.....50mhz $295

P 8S568 2O-300khz $795 HP 432A pwr mtr\cable\rT'lount$395

ek 7L5 P1ug.in $2.850 HP 435A pwr mtr\cabre\mou
MAtff.MO.BE1IEMSJH..SIOCK

ek 7L13 P1ug-in...•....S2,900

ek 5000 & 7000 series lab

SOO}43S.UI6 1 FieldS!. Avon,NJOn17 lax:(908)n 4'1009

SPECIRUAIANALrzERS

HP 141r ma infram e...•..$895

'0

·0

CIRCLE 252 ON FREE ,"FOIIIIA'PON CARD

C .O.O.'5 Welcome . MinImum Order $25
FREE CATALOG

o n the s e a nd o ther relare d items .

Dimensions:
6.3" L x 2.2" H x 1.4" W

Speci ficat ion
Sheet

Included

Helium Neon Laser Tubes

T.s1e~',o 2mWused tubes D~s,:,;,:.;~
sions 9.5" 10 11" length x 1.2" dia. Included.
Ope rales on 1500v DC @ 4.510 6.0 mA. Cat. # BT-11

He Ne Laser Power Supplies

Complete Helium Neon Laser
From~

This module contains a He-Ns lube and matching power
supply, all in one housingl Comeswith instructions and a 1
year warranty. Makesan idealScienceFair Project.Operates
on 12 vee e 600 rnA.
Output: Visible Red 633nm continuous.

0.5 mW Power Output Cat. I HNKD.10 5590 0

1.5 mW Power Output. 3 time s tne power as above!

Cal, IHNKD-15 5750 0

I-LiI;c~;__
Visible Laser Diode Module

l--40 mm--l . I
~~--- .~A~~'~16Cm

This miniatureModulecontainsa LaserDiode,DriveCircuit,
and Collomal ing Optics enclosed in a rugged, anodized
aluminum housing. Operateson 3 to 6 VDC. Runs for hours
on 3 AAA batteries! Data included. 2mW, 670nm output.

Cal. ' VDM·2 5990 0

Tested, used Switching Power Supplies lor 110 4 mW He Ne
Lasers.ope rates on 10 10 14 voe a11.5102 Amps. Output:
1500 to 2000 vee @ 6.0 mA. BKV Start Vollage. Dimensions
are; 4.5" x1.5" x0.8", requires an external Heat Sink . Works
great with Ihe lube above.

ill
2! Cat. # LP5-1

j
<iI
I mc~cLli'i:H nt;'i:~umc"'i:;
~ 5035 N. 55th AVE., ' 5 1PO. BOX 17241 GLENDALE, AZ 85301

~ PHONE: FAX:

~L-....:6:.:0=-2•..::9=-34.:....9::::3:.:8::.-7 6::::0:.:2....:.9:.:3..:.4-..::9..:.48::2'--...J IIl;= = = = = = = = = ====...
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ALSO NEWI
.-e.&DMA -VCR Service Cassette with
!~~. "G" Function
Oulpcllo rmstheetters Inquahly and performance!
Operates~II VHSmakesand mecers includingtne
new" 6" chassis, ttsow away youloldjigand
updateyourVCR test benchWith this high·q ual ity
setvcecassette10llay1

#32·3840 s14~~JI S 1 3~;1 $1 2~!t""l

Theprices stlClwn reneer
the latest inlormalion
ayailable.

To order, or to
receive a FREE
MCM Catalog .. .
Call Toll Free:
1-800-543-4330
OR FAX 1-513-434·6959 RES.()2

#22·1150

Game Bit Drivers

Game Boy Type (For One Game Boy)
#83·1570 Sl ~?gl 51 ~~_OlIl

Super NES Type(ForTwo Controls)
# 83·1575 s2fl991 52~ltPl

SagaGenesisType(ForTwoControls)

# 83·1580 51~1~91 51 ~1~ '"Pl

e M C M ELECT RO N IC S
mcm asn CONGRESS PAI=IK DR

CENTERVIllE. OH 454~--.:l072

A PR£Mf£R C _ .. ,59 50,...,'9"IHl

Game BilDrivers are used 10 remove
tamper-reslstent security screws lound
Inmany Japanese made consumer [Ql
electronics . #22·1145

• ",- hexsitecan beused wilh a Slanl!ar~ ':,- hex nut 0
dnvelor mostfechal~able scJtwclr~rs · 1'Ii' Ienglh
• BlackanOOrztd stre!. MalleinUSA

Available InTwo Sizes:
3.BmmGame Bit
• Used 10 lemove SIal sllape(\ SOOJnty screws lound
onmostNrntendO NESand Game Boycartfidges

# 22-1145 59~,5~ 1 ' s9~s~\Ill 1
4.5mm GameBit
• Used10 removestar shapedsecunty scre ws lound
onlheSuper NESandNEe Turb09lalx game systems
• Can beused toopen Sega cal lrldges. NlntenclO
Game boybanery packs lor sereee orNt·Cadbattery
leplacement

# 22-1150

MCM now has game conlroller rubber replacement pads lor the most popular
computer games onthe marten These pads replace commonly worn directional pad ,
A&B response pad arid select'start pad,

CIRCLE 288 ON m££ lNFOR MATlON CARD

MOTOROLA AMPLIFIED SPEAKER
NEW $29,95

The perfed eddition to hend held mobile
ope ration . Lota 01audio pow er (10 watta) and a

large speaker lor audio elarity .

t!
Ope raIEls llom 8- 16VDC @

100 mA. Gleal for any
requirement for en am p and
apealeer. lnelude. mounting
bracket, con necto r kit, and

• hook-up instructions.. .
r - Cc5MPUFACTS - - - --:-\

TIps, Tricks, Facts, and Ii!:II
Secrets for Resolving Ii- I

Software and Hardware ·- -
Problems I

$34.95 ~ _
A eomprehen sive, easy to read !L. i "lk' I

eomputer troublO'$hootlng - I
menuel that ean be uaed by pro/enlonala and I

nov lees alike . The Compufaets manual eontalns
impo rtant lechn leal lnformatJon thet Ie needed I
when sON lclng eomputers. Th o 193 big pages I

aro full of faets, illu strations, and a wealth 01
Informe tion besed on th e 'hands-on' expo rience.
01the author and othe r servlee technlcia na. You

ialso receiv e eeeees to the COMPUFACTS on line
Bullet in eoa ,d System. Wrth e modem yo u can I

connect to th is on line database to download
deviee drivers and jumper seffingl 01US and I
ollaholl' computer products. Th e manual also

leatu'ea many manufaeWle~a tochnleal suppo rt I
and BBS ph one numbers. Onee yecve got a I

eopy, yo u may wo nde r how you (and you r I
'- eompute ever eurvfv ed wit hout it!ll .,.III

K·BAND FEED
HORN

$3,50 (new)
Aa used in radar

deloetoll end
jamme rs. Ideal to
del lgn Into an ATV

eyetem, etc.o

o

A

CIRCLE 243 ON FREE INFORMATION CARO

1123 PAOE a vo•ST.lOUIS, I0IO$31X1

(314)427~1 1 6

c::HESAP£AKE Oft ' SANDIEGO. CA~12J

(619)27H802= FEOEAAl Blvo. • DENVEJI. 00 _ II
(303)458-5444

MAIL ORDERS CALL TO LL-FREE
1-80()..6S9-5810

ELECTRONICALLYSPEAXJNG,
GA7EWAY'S GOTIT 1

\)

PELTIER JUNCTION
$2 0.00

PELTlERJUNCTlONS ARE BACK III
The pe ltier ju nction il e

thelmovoltaic device. Current appl ied to the
deviee wlUproduee heat on one l ide of the

device and a eold aurfaee on the other aide. Also,
heat Of co ld applied to the device will produce a
voltage. Approximately 1.17' x 1.17' x .12", th is
little wonder II any hobbyist or exporlmente ~1

ereem come truell HOW IT WORKS : thelmal
enelgy Is extracted Irom a regi on ther eby

ledu clng Ita temperature , then rejected to a
'h eatslnk' region of higher temperature.

DOCUMENTATION INCLUOEO!ll

X-BA ND TRANSMmER KIT
$39.95

Great lor teating and eal ibrating radar leeeiving
equIpment! Go wild with the latest slal&-ol·th.
art teehnolog y using tol lon PCB, mlerostrlpli ne,

surfaee mounted partll, and GaAe FErs to
prove to the world that it la po ssibl e lor a small

package to do big thing s... and talk ebout
Imprel8ive buzz worda! Tha X-band transmitte r
is Ideal lor to, tlng lo ng rang o X-band roeeiving
eq,ulpment apploximately 15 mW on 10 GHz
with FM pulse modul ation. CAUTION: thte.

device will aetlYete radar detm ors up to 1 mile
away. I<lt eomes eomplet e with all pertll,

schemeuc, end 2·1/4' x 3-3/4' x " cab inetto
give your X-band transmitter a profo$Sional

eppeerence. Operalo s
Irom a sv battery (not

Ineluded)
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CIRCLE 309 ON FREE INFORMATION CARD

HI{lh quali ly m,l,la/y binocular
LA. vi_r. $ell powered. and

or 'lPnally inlended to be
mounted on a nefmet. Focus

IS adluslable lrom 3 leel to
,nl,n,ly.

Aequires
some I,A

Illumination.
-,ed
,,~

s">gIl! tSV
battery

LlIn<led SlOCk.

5549 '"f:UI'£T NOT l"tClUOED"

A very small complele kit. IndUde5O[
bOth an adjustable tens ar>d an I
ereeece. $.mple conslrlJC(l()Il
In51'UC1IOnS proviOed. Draws only ""_/ ..
25mA Irom the 'N baltery. I A \. ~
,llum,"atoon is ,equi'ed '" lhe da,., and .....~
good ranges are pos$lble .....Ih lusl •
medIum powered IOC;U!;S3b.fl lOfehes.
l 'll ed wIth an 1A. Mer K~ I'lclu<:les
lhe I.A. tube. lens eye·p'(l(:e. S199
eleclfonics lo ll alld the eaSll loll.

PHONE ORDERS
E.st Coast belween 7 pm and 2 am

West Coast between 4 pm alld 11 pm

011 612 579 4985

CIRCLE J06 ON FREEINFORMATION CARO

A very smali lelescoplc monocular I ,R
VIewer, The assembled scope has h igh :~;;ii~
quality mlltla')' glade optics. and empl0y5
a prefocussed I A. Image converter tube
ThIs lube has a uselul response Irom 6QO.1300
nM. Ihus also making 'I uselul when workong
.....lh I R. LEOs. and I R. lase, systems TIWI
scope has ptOl/<SIOn tot a eoa.LiIl E HT
conneaoon. and 15supp!oed w,lh • POWef
SUPPlY loll. llIal IN lures a ready asserTtbleO
Inverter on a smaR PCB The power suppty
e\l$lly I llS ItI!O a small plasIlC case. .nd can be
fIlled .....th a bell clIp : Also supploe<l' AI a .ery
$mal lractoon 01' <Is real value!

I.A. MINI NIGHT VIEWEAI

WE ARE YOUR BEST SOURCE
FOR TOTAL SECURITY

"·R,...,·; ,\ R IOOO.\" SC\ .' \ER ,\.\ " \OICE DlSGUSI.\ G
TU....PIlO\£ DR·\l\ I\G E\ ER r .\ 10 \ 7 11

SUIlVEILLANCE/COUNTEIl SUIlVEILLANCE:
I. Telephone upping. bugs. transmiucrs, receivers,
I Scramblers for Voice. Cellular. Phunt. FAX. Modems.
.- Tapping detectors. Bug detectors, Tactical Cameras. Voice I

Dcscramblers, Night Vision Systems, CO\'cO Devices .
EncrYI' IL'1I. and Disgui sing s)'slcms.

ALAIlMS SECUIlITY:
• Po lice monitored o r direct phune dialing !>y~lcms

• System package kits o r individu ally sold.
• Available in wire or wireless fire/burglar sys tems.
• We curry and make 101' of the- line Motion Detecto rs.

Smukc/ ll c.at DeIL'l.'10r~ , and Gla~\ Break Detectors.
• f\~ well as: Co mputer Alarms . Car Alunns, Life Alert

SyMCIIlS. CeTV. and Door Cnlry "len .

I
I
I
I
I
I
I
I
.PEIlSONAL SECUIlITY:
.- Caller ID Phone: Displays the caller Phone Number.
.- Touch 'l'onc Decoder : Decod es and displays Pho ne No. No

n..ecd for telephone company subscription.
I. Programmable Scanners: To p Quality scanners that can
I also rece ive car phones and conllc~~ phones .
.- Voice Disguising tdephorlr!>: Nubod )' will recognize you r

voice, even your Mom.
I- SO.OCXJ • 1.50.OCXJ Volts Stun Guns, Immobilizing GUIb.
I Tea r Gil-~, and genuine ~1CN{u ittl repeller.

a: I\>
.!i I
§ I To obtai n your guaranteed lowC:.'ol prices info package plus ouri 1pnxlucts catalog - send 55 " REFUN DABLE", w he n

t l ord er i ng to: DIRECT SALES CENTE R. P.O. BOX 1074 .
z I ~IOORHEAD. MN 56561. For inquiry ca ll: 701- 232-5107 .

.~

I
w

60MB



$'1US

..-£-...­.~-.­·_1_.­· , :r Tv _ \/l;~

.~-

VERNIER DIALS
"'.T~O-"'~ ».2S
,·'~~o,CID"_ SU5
"~O-'CID"_ 510.25

~='a .... _tIC
nl _A<: .... ~1lS&al W_ _

~w_",:_'lO W__

I' . Jr ,, '"
w",," lO_
w....... , ...

SIGNETICS NE602AN

~
_ .. .-oso:; _IC........, __..._oc _

' 111­
$2 .•9 __. BUY,0IUIOIIE...$2.25

200 WATT INVERTER....- ....__.....

DIGITAL CAPACrTANCEJ

\I
INDUCTANCE METER

DOGITAl I.Cll '-: TE ~ _
-:-, .....-.........,._ .......,.." =..:..~==...~-
~._. _ _ . """"' , lalM

I~ e-_' ~ ....., , _ .. 20 _ _

",,~ .....-- .............
IolOO£llCA·''''. __$119.115

.. m .$O , __--==-======::....U I.$O r
. ....10

171 .10
I n l ,5Cl
1' 61.'"

... ~,ts

"UI,,,,25

,.~..~..~
'0,0, ....
.,~

. ,~

.".
MINI-CIRCUrTS SBl.l

DIODE RING ..IXER-_ ..
l ..... ·'· ..."'tIC· ,.,. """

MINIATURE TOGGLE SWrTCHES

310 125YSoIde, T. ,ml",,11~ ~
JPOI QIo<;lt< $1.25
QPOT QIo¢'< $UD

REGULATED POWER SUPPLIES
13.1 YOC_ ... __CW> ..._._

_'JI'tIC..... u:D"'_ ..-.......

-~--

MAGNET WIRE--_.....-f _ ,_ """ __ ,,. ..-
12• ._ .3.70 ~ ._ , .IIO

' 2& 3.7, I3e ,_ .110
028 3." Ql., _. 1 1$
_ U.Il 000 ,__ ,5.11l
~_.• ,UI

a.OOPE_ ......__.. _0-'....._._.__.._.__.- ..._"'-..- -...- _",-",--_ ..-__eo....: . Of Mml 13.75

TOROIDS
tAON FEIIIUTl!

T~S-2 ...."_._ .40 Fn7-Q .. .&0
T~~ .._ _ •.40 FT'3NI1 _. ... _... &O
T47~ ..... 15 1'T37·77 ._._"_.&0

147·'2 ."_._...• 5 FT~ __._~.75

T-.$O-2 ...._ ."..55 FT5O--II1 _ . .75
1-60-3 ~.__ . ~5 FTNon _._.•.75
T_ __._.55 FTn~ ......_ 1.00
T_ _ _._ .75 FTt24f __ 1 00

T".2 _ •.7' FT12-68 ..._" 1 .00
T..-ll _ .._ .TS FT" ....I ._.2 ' 5
TIO-2 ._~_...." .1S FT140·"' _ • .10
' _ ' _ _ ••.00 FTlI~I _'OO

WE STOCKA COWPlET E lINE OF
TOAOIDSAND BEADS.

CD22402E
c..os<s,s""o.-_

1lI.115

fl • • .• 3 25
Ol ~ _1:1(1

.,~ _,. 135
120 _ . 3.115
122 .•. U3

TRANSISTORS
~ m..-. .35 _

- .H I--- - - ----=::;---- -f -tI'n5S3 2.75 _

- - If-- -"- -,,.c- "-'--'---I -- ,~,..... .1D

"""'" .1D
-. .15
....,(It .21

DELUX CODE KEY

~
--~._-. -...-...­Dooqwol"'--) lr__

$10.7$

MASTERING THE MORSE COOEn.. _ _ ...__"..." ... u_
e- _ .. """",_ _ """",,,, .._
... u....e-...._._ __--,-" .........- -......._.-

LINEAR Ie'S
l<E560 .15

""... 1.1$

~- ~
" ' ''' .3Il
~- ~liA,,': .3t
liA,.,., ,It
liA~ .•'
liA" ': .73
\)011"1' "

CODE PRACTICE
OSCIllATOR &. WO/flOR IN KIT

FORMORWIRED...- .-_-_...._..._ _IC...-,._.r....·..-- _.._-_.
-~-..=:::::-.::.::::-.- _ _...-... cw_ ............_~ -....

6-(0-: ~---. .., K'I .$1U 5

t~' Wi, o<I $2UI5

TO ORDER

ORP CW TRANSCEIVER KIT
· 0:-. '.0110<> " ' . ' 1I000 OflOlI ", _ TD....,.' "0 110<> ............. ....... ..-......._-
. So'iIIqOIi_· cw _
. V<O""'Il__....

.~"._-­·v..._ux._-­._~

·N "' ........•s.m. ...,>YOe_
. e..-_,_.~_ _
.",,,,,_...,., - ..,..,. -,- ,,,,,,,'
' __lI"WD! 2'''''' ,,,·.r
' ~20"

ORp·20 2CM VERSION $14Ul5

QRp·40 40M VERSION $14&.95

SIGNAL INJECTOR'
TRACER KrT""'--,_.--_ ...._.-_ .._,woo .. __ •

.ur_ F "'_ .- ""-_._ WOI"........--'-
~

, .
."
. $18.95

l OGIC PROBE KrT__Dog<&IlOllC_----­......_,,"""-._..... _1""'''''>0),-----..XIIl ..
U:D __...... """ ....

~
~-" -. $18.95

TRIMMERCAPACITOR ASSORTMENT....~u._ ..... ...._~ 1"';1_iM'i"_ ~ 11,10 pC'll. • $1.50

VERNIER DRIVE"'-__",__-
......_-~--__t...... "' ~.... ............._, .....

$I D.7S

6146B POWER TUBE ~..... _ _ T_

~",,"HI' T'_.

u' Qa"W' N'" $16.950""

COU.1II ' OP; au "O<IATull ...£1lI

ALPHA8ETSANDNUW8ERALS, 1,"", 1/. ", 112"...."- '_~2_ .... 'pl_ "'_.__
K83 111- u ll ne! NUII1be.. ~ •__.._._ ....._....._._._ _$I .n
K6oI11.~ U ll nd N""'bMe ~ ._....._._$I ,95
K651ir' u ller••nd N""'ben __. ..$1.95

RECTIFIER DIODES

' NlOOl .09
1NIOO:2 .09
1NIOO3 .10
IN. (lO.I 10
INIOQ!5 .12
1N4OOlS .15
I NIOO1 .11
1N5oIto ,20
IN5oI0l .20
l N5oI02 .20
lN5400l .25
INSl06 2'
lNSoIO? ,25
lN5000I .25

COPPER CLAD
PC BOAROS,",,0>_.__._­

.•......•. $1.50
...... $2.DO

~
.

~_.- ..... _ ,.
_ .... ·Il""'IC>XIdt1_
IW~ _"""""Il"_.._, ..."W ., ' '''0 . ..." $4 .00

un

EDGEWISE MOUNT S-METERISWR~ ' ogNIWO<O> __

..._..,"""" "" ...........
u__"' " ,7W. "'."'D.T,..... $.1.00

MJLTlVOI.TAGE
AC ADAPTER--,....""'A(:

""",:rv,HV,t\'
H'I.W '1'IOCP_._,
-'..

C all I ·600·866·6626 OR DERS ONLY
(catalog request s c an net b e tak en on ten
rree number.) IAiiiiiiiiiiiIi
8 a.m. 6 p.m. EST ~
Monday l hrough Friday ,

OR WR ITE TO : I 1I1!>A' I
Ocean state Elect ronies . -
P .O . Box 1458 , W eslerly , RI . 0269 1

DR FAX TO: LOCAL CA LLS USE
(40 1) 596·3590 596·3080

II paying by CREDIT CARD InclUde Card No .
and Explratlon Date
Mail in orders please include $4,00 shipping
CANADA$7.00 -OVERSEAS$12.00
Minimum order $ 10 .00
R. L Resid ents add 7% Sales Ta~

OR DER S RECEIVED B Y 1:00 PM EST­
SHIP SAME DAY!
FREE SH IPPING ON ALL MAIL IN ORDERS
OVER $25.00.
NOT YAUD WHEN COM81NED WICAT. ORDERS.
Appli.. 10 UPS Grou nd In Continenlll i U.S. Only .

PRICES SUBJECT TO CHANGE

i:=::. rz.:

~
DATAMARI< DRY TRANSFER

TITLES AND MARKINGS
(LEn ER ANDNUMBERSHEETS)Eodl " """ .__" _

T. .. ....__ ' ,,.· ..-_..... _ _ T _ _ ....__.._--~..,_ _-... "" ..... ,..
'"
AUDIO, TV ANDHI';I
T . , _

KSIB BlI<;k(KS8W Whil. ) Audio TI1I.. "_..~•.~_ _ ~.•_.~~.._ $U 5

AMATEUR RADIO ANDCBs......"... "'.....-....; .. ,.. ....._
KSgB BI..,k (K59Whilo) Am,'..., RadioTW...._..._. ..._•.~"$-I.IIS

TESTANDINDUSTRIAl.f<M__... """"" _ ,_ ._ .....,__"""'_ ......".- --"'- _.._...--K818 BlI<;k (K8I W Whi tl ) T..I _InduoIriaI TIU, . " __.•_.._ $01.95

"lA RKS AND SWITCH PAITERNSe..---o .-,."""' _ _ ._,ll'_...._ 8<'1'0"'_
"""'..... ...._-,_...._-
K62 'b Ike , nil Swilch P.llO"'" ~ •_ _ ~~_.~_._ ..~_$oI.n

CIRCLE 2IlO ON FREE INFORMAnONCARD
6OA49



To Order Yours Today Call:

1-800-678-6113
Visa & Master Card Accepted

Digila l 1
Dig ital 2
Digital 3
Digilal 4
VCR Maint. & Repair
lo tto. to VCR Repair

r-tril OB::K cr ~trey 0rr:Er 1:0:
lD'ND Vidni
P.O. In<: 92B
GteBlviUe, 0 1-san

Part I DC
Port 2 AC
Part 3 Semiconducto rs
Part 4 Power Supplies
Part 5 Amplifie rs
Part 6 Osc illato r

Only $34.95 each

Learning Electronics made FUN and EASY

with DeANDO'S
Computer Animated Videos

ean-neht e 19118 UCArIDQ VCR EdlElllioou.l Prod. CA.

C1 RCl.E 27'S~ FREE IiFOR.....TlON CARD

1.15. Ie ....15
HoG. II U.I S
S 2'S. l' 11 .3'!>
1 l1C1 . 11 ~ I SO

flACK 9'J:t

RACK SOXES

" "'"'Rl.J& 1.15 5 2t4O
I RU1 1.1& 1 31.&0
l RUI II 1.1& 10 3U lI
7RJ& 350 S 31.&0
7RJ I 3 so 1 33&0
2AJ IO ) SO 10 35.10
3RU5 &205 5 )1 10
3RJI S2'S 7 4200
3RJ IO 1>:15 10 oW 10

.~

W-Woall\. D Dopon. H..~ H..~ D..Do9\l'I

wooe w " "'"MO" • , a 51&.1&
M(:'2A • , , 11.1 &
MO,", • , , 11 ,15

M'''' • • , 17,85
MO·M • • , 11 15

"'"'" • • , n o>
MO" • , • 11,15
MOM • , • n o>
MOM • , • 24 .' 5

•.

ALUMINUM RACK
AND CHASSIS BOXES

FEAlURES:
0ESiGNED FORSWAI.LLOTPROCUC'TICllII
EASY 10 FAilAICATE {l:AU. OR AH:::H I-Q.ES}
SHIPPED~a.&..ED (FlAll
AllIMlN PNoIB..S ARE RAT
FRONTAN[) R£ARAREClEAR BRl.IStED
ANODlZEO. TOPAND9'JTTOMPANELS AREIl.AO<
£lRUSloIEO AHOOllED. e«) PANELS AREIl.AO< ccceeo

BLANK PANELS

lC S10 00 se-nU .3ol U .JO
10 1ll!(1 l.u 1.11 1~

I> 111./!> ..... 1. U2

111 111M.0 I,l l 1.2'5

' .1 111./!> . V'.> l .ug ' ,42

I> 111.1b ' ,II!J 1,119 ' ,42

4 lUll) ' .1' 'lll 1.l>e

Q__~_N~
_ .. ZllII"OIl UIfTl' IO U 'ITI1
lUCID .. "" UIf1llIl Of nil l.lWI

.......l l- O:1lllrtTf'

MINIATURE POWER
TRANSFORMERS

-"~~.~••b"•• "" .....
P'OjodI~ ..~ l D fA . _ 01 pc.w.
n.._"",,-_ ~""""""", I I Q'Z20V4C.,sc.eo Hz. WWO ~ A_ boI
pNI -*"'" ""'" l!Wl __• _ at
~ 0$*41 wei at>ot.I_ n:ntal. f'8rtIod lot _ Of
_ 0l>¥'C' Ill ........ dqbl P'ojIdI.~ lot

hr,-"O,..· "" ri O"....I j.i=.d.... .

• 0 • Q'iCIl" ~.tCl5If

ROFESSIONAL LOOKlNQ
A EQUIPMEHT REQUIRES
V' FINISHED HARDWARE
HARDWARE KfTS FOR
CONSlRUCTORS:n--. ua....- __ at

_1)'pe_In~O'I",lOf,O

poe. aI _ 2--~ 6-<IQ, ...,. e-32. ... boI:l'l

1*'I_~ WId"_~'"
'"""'_ Iool<. n. -.. UI .,
_In_"",_~_

no. letp ...._ ",'Ar. Ill" , W . 112".
~.3,I4", ""' I ·. _""-"",_ a/'Ij

IlEPS .... I~ In • ....,.. ........... ,...
pIo$llC boo.. n- 10 _ • _ .-

..,.;lobio _ ISO~~ *"Ill

IongI1lI 01 2rrrII, "...." lQnwol,
12m'T\ 2'I>mI, _ 2Srnrl, _lot__ ....

-""'~

6OASO
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2 Way Ra d ios

Bearent
800XLX
$23 9.95

Bearcnt 7D.XLT P Only $139.95
20 Ckonr:d!Il\r)tn..d Provammable.
IGBondHmI Hdol_ Ni-CIIdIA Oloqa- r ....... " "

Bea rcat 55XLTR Now $99.95!
] 0 a..r..elt Kqb:-rd Programmable .
lGBond_LCD. '-\A~ r........

AOR 900 $199.96
100 Channel 800 !IIlh
Five ICI:lI. bmks' IeIt'dJ
bcIks. Covo:n29-"', 118­
174, 406-S12and BJ4).9SO
MHz (noeeU bdt). fU!URII1CUI" ICU'dI,. dclay,
priority. memory backup. klckwt. ller\ioe seardl.
&. lr.ey\odt. fn,;luob ACIDC eonh, mIng bdt.
anIa1na. Size: 7 31S x 6 15/16 x I 'IS. WI:
7.Slbs. Fu: fad doo=ummt 1/6~.

Bearcat 200XLTN
$239.95200(1wlln..fOOMIIz
KqbJam Progr am mable.
Tentca:l bankaplUlKardL Covtn
29-54. 118-174, 406-512 and 806
956~lIlz (with cell lock.). Fcal~
lICall. search. del ay, 10 prioriliea.
mcm lw:kup, lo.;koul. WX M:aTCb. &.
kcylock. Includes NiCad & 0 lril"' Size: I 3/8 x 2
11116 x 7 112. WL32 oz. Fax Facu 1/450

Bearcat 100XL'INNow $159.95
100 Channdo.,Kqh.rd Programmable.
5PIIor..3:JJXLTN...........1lD.CHr. ",,1-lOIl

Table Top Scanners
Bearcat 855XL1ENow $179.95!
50 Cl>oaDo\I~ PI • " _1OONHz. LCD
ciopIy.-.pri<lriIy.SoofdI. wx.r....... 1m

Bearcat 142Xl.l\1 Only $87.95
16 C11amdo Wllh lGboMo. L£Ddioploy, ki<_pOoriIy. wx
.... ,,m- I:<y ond"""""')' bodup , r.. fa<tJ -.

Bearcat ].f7XLJ Now $93.95
16ct.melo ....... la boMo. Tnd: Plod, L£Ddioplay,pri<lriIy.
WX..-h.rm-,"""""')'~ r....... f670,

Bearea t 172Xll\1 Only $124.95
16C21om:lowidlla.... TnQ r-o:l., L£D <llsplty. pri<lriIy,
wx.-d\.........--r boo::Iwp, ra;r-, t6IIl

12 bands and 40 channcb with 800MHz and
DOlhillgall out. AC or oc. Fu: raa. _690.

I~---~~~ r
VHF hi band prograrrmabk nd>iIcs IS law IS is
$299.95. Call for quoCftor Fu: Fact In" ~

,

[Q]m ··i.~- ~ ..., -

M..M_~ Eoo)'IIO.-Mip_ .......za
or co.. a h...y duty "'end ONe t.l" I GIl11'.95..... _ U"' IDOOMHI__lO'oluu.

IUI_W>I: d ioo<Ja>d,ed. BNC.AS»CI"'.ts
lnonoof".... u'"-. IrlSlllll SI ' .,.
"'....... , V..-.... "''''2MB_1ClO
lHI"'I~"'_~BNC. (OW., ..,,,,
~'--.FiIa_~__ol

itooor"'-",_ BNC. _ WI'Il'-I. u....
Dn , ... e-.1OlIMHz.....C10NHI .. ,
t-4_Q-ralo<bd.tvholL IX:. Wf...
r-w_.. -.- E-..t_
""W'Ob_ ..... calb..- OUlol....-y
......b,. .... e...:..-.-,..-.,._ cal .....

Benrcat
760XLTM
$249.95
100 Channel
800 1\o1Hz
rM! Nnb of 20~ each. Cown 29-'-1 ,
118-174, 406.512 and 806-9HMJu (with oeU
lock). FealUl'el Jan. ICU'dI,. de!.y, priority,
memory back up, lockout.~ ICU'dI,. &.
kcylol;k. Indlldcl ACJDC ccrds. ItIlng tnt.
mtcnn.. Size: 7 31S x 6 U/1 6 x I 'IS . we
un.. Fax fad documaI1 tl' S~.

Benrcat
690XLTX
$199 .96
100 Ch an nel
11 n and
Five Nnb of 20 dwmcb each. Coval' 29-H,
118·174, and 4()6.512MH.r.. FealUl'eI ICUI"

ICU'dI,. deby, priority, memory backup, kdout.
scrvioe Ie&ldl. &. klt)'\ooX. Indudca ACIDC
eordI. nne tnt. --.. Siz.c; 7 3Ill x6 I ' " 6 x
1 SIS. weUn.. Fu: fila doc:umM .,70.

Benrcnt
660XLTZ
$99.96
]6 Ch a n n el
10 n and
~ digital propmmablc uoi! coven 29­
"'. 1~174. and 406.S12MH.r.. FiWUreI tan.
WX -.rdl. deb)', priariIy, memory bAckup.
kdoot. review.&: auto de!.y. Indudca ACIDC
cords. mlni tnt. IllknnJ- Size: 7 3/11 x 6 1'/16 x
I 'IS. Wt: 2.51lL Fall: fact dol;umcnt " ' 60.

Trident
TR-2C
$89 .96
ScanlCn wit h optional r adar detector
Scans pro--p-ogrammcd by lUIe thanncb in low,
high. UHF &. T bands. Wca!ha". 40 c:h. CD
reoe;\'e plus mobilere lay. Size: 7 31S1l6 15116 x
1 'IS. Wl: Hn.. Fall: fad documcnI 11"'80.

Dial3178498683 to get instant tech infonnation FREE from your FaxlO~­
You canctlaiI specs and i'Ib onIhese~ and IT'O"e l"fci*Ig cu FaxFe
IICllo'!lllIed S«Ir'I:8. CIlI cu rurber frCIlI )'tU 1lDl, !hen rtqJllSt toe 6xuMnl asisted ~.

belo«. St.t)'tU IlDl and toe ltJa.me1I wi sbrl priltilgiMleda\ely onyOl.I'fax!

IMob iIeSca n ne r s ~I --'Han;::-'----'d;-:H::;:-e-;-ld-;CScann;:;--e-rs-1

4J
AOR ARIOOOXLT
$429.00
A.\l Broadcast to
~lIcrow . ....e
1000 Clu n nc la

SOOK.lh 10 I300MHz covtnge in •
~'c hand bf:Id. Ten sean b.nkJ, 1m
Ie3fCh banU. LockQUl llrl sean:hand Ial\. AM
plllJ narrow and broadcast I'M. Priori ty. bol d,
delay and Klcaablc 5Cafdl irla"emcnt of S 10 99 5
KIlL Pmnanent memory. 4 AA ni<ads and
wall pi"" cig ch.uger in<;ludcd along with ~II

clip. cue, ant. & atpb<Jnc. Size: 6 7/8 ]I J J /4 x
2 112. Wt 12oz. Fax fad d<x:ummt 11 20'.

62 s-t Banb, 16 SeatdI Banks. 3S OI&nntb
per IleOClf1d. Computer eMln'lI (or kuins and
spcdnIm cmpt.ay. AM, NFM, WFM., &:arc for
CW/ssB. Priority bd:. &byJbold and
Kkdabk -m~ Pcrmano:nl mo:rnory.
IX: ur AC "'i\h ad.tpe.;n. Mtng Odd 01: Antcnn.
indudcd. Size: 2 nIH x S j/lw x 6 1120. WL
Jib. F... r..UlO'

AR3000 ii)/
$1095.00 ; I, '

400 Challll ci. ' 0 .1
IOOKlh to 2036:'ol HI

~ ooYa"llgc, cxcelknl lamithity, plLU:
pl' 1XCSIOl' oonttoIled 1wld ~ fllu:ring and
aUmualiOll to eliminate inlaftn:l"lCe. Top rated
r«>:iva- in ill c1-.. offCfl AM, NFl>! Wide I'M,
Uo. USn,cw model. RS232control Lockout
in seardt. 4 monty dwmels. Delay &. hold &.
Frccscan modeL ACIDC INT 0CX'd and ...nip &nl.

indu&.l Size: 3 Inn x, 2/'W x 7 7/S0 . WI
21bJ.., 100z. Fax l"addoauncnt 11 105-

Free Stuff
Dmlo diskolSCS (scazma
CllIIb'OI *)'IkIrI)~ forAR
JOOO A AlU m . Call IoU&ce
to orda' . Also. Free " ith AlUm: QdroI
IOlhnn; a $-19.9' value.~ chut of.Jl
voice~ DiaJ Fu: F....ufordoc:..lI999.

AR2600
$429.00
2016 Chan nd.
1 to 1300:'alHz
O:nv.lb"Onrrd

A 1Il.i! BOO 445 nil
~3'l842 7"5

O""""'C'TlCINS
AC£ Commtnicati:::tls M:lMor DMsicwl
10707 Easl1061h Street ~1SIwn , IN 46038

IScanner & Shortwave~

.........................................................................................., .· .
: Call Toll Free, 24 Hours a Day! DiaI 1·80fJ-445-7717. Fax Toll Free, 1-800-448-1084

8IXl numbers operational ... alSO states, plus canacla. For1nI~ voice lines, dial3t7-842-7115 or lax 317-849--8794 ~:[ZJ ACE C~"l<olion.10707 E''' '''thSliH'F1",.,•• IN''O'' '.1' il~~• .s...oo &~ _ ......... Fit \I AJ,I .. , PJ.l. Sot lG<lEST. ..-c-. VIOl,0-.~ P.Q 't: & coo. • :5
· VIS4" (addS!.cq&AMEX(add5'Al~~."~-.qoa ..dwVt- ""_~&~~1-l1I5 • .•••
: pot ..... ~thiR>nll~,no__COD 0-.._"" no_~""",_" cnginoI~ :
• _-.ot-.gcfWVlo. AI_COI')'''Ia<I::Jry~---- - • Z· . ~... .. ., ~I~~L~',::~~ ;:E~~~F~~~:~~~ ~~:D' ~

6OAS'



$395

Pe' L....ar Yard 36' . 54'

Fluorescent Work Light

tWIdy hght cp8f ates on lrovAC Of 12VOC
PIMIogIltwllere you fI&ed~, eZtra bnght
t5 wa~tI.t>8. 15 tool oil '8SIIl8I'tpow&t
CCtd ..,t h wa;1~\Or and.ene ligI1te'
plug, Twohooks provided 10< hang"'ll ,
Nel weight; 2 Ibs.

#RJ·36Q-490 $18~~c/I

~1 /4". 2-Way Pioneer
5· tI4"l\iU*<::ofI8
_ferwr1h a 1­
poatmoortled
pojymer tw&elet.
4 Clhm Impedance.
Re..,cn.e; 100 ·
20,000 Hz, Po_
Iwldl ,ng : 35 watts
AMS . 50 wallS ma...num . 2·3-4"
fI'oClUflIUIg oe¢' . luMed ....a.IabItly,
Net Wll'>ght 2·112lt>s

#RJ"269-<l65 $1 2~2c/1
MinI Super Tweeter
Super paper COr'll!_ t., ....Il'l ....... myw
dUSI cap. Irnpedaflce:
B(11m, P_ handI"'ll
cap£ooiITy : 2 wal\$
RMS. g.U t6" VQ0C8
COI4. H I2'" d ameler
ron e ....It\ mCl'.mt' ''{I
labs, MounMg hcl~;

1·7J8· on eem... ,
um,tad ....a't,m;!oty.

Popular TV,-'518rBO
""'ole cont'oI
bane')' . Size "J' .
6 ~t a1ka1il\8.
Du.ae-!l f7X67.

#RJ·14G-OOQ

#RJ-293-150

IIRJ-279-120 95~_

Duracell "J" Battery

15" Thruster

$99~~.

CabInet Carpet
This nlgn Qual,Ty earpet COf1fQfff1a ......Iy 10
snarp ccme r. oocause n has no st~f badung
You can aflO l oel<:hrt10COV.r.--rOQUlar
shap<ls, Th;1 is Itle coveriflg 01chcIicefor
taf. ltaQft. and ampl~>8f ca_ , C¥pet .
Slfong )"8l . lIIy \(I cut wr1h l<rII!e or ICIUOtI

Adl'Ie"Il wntt Ill'lly ad ......... or Iste. contact
ce"""' lI. P!O'tid&I protaet>on and QCOd
looks. Soldby the hnow yard . 54· wde.

IIRJ·260-765 (Darll ClIlICoal)
#RJ·260·767 (l.Iedlu m Grey)

#RJ,26D-768 (Jet Bl.Ick)

Honeycomb Tweeter
Un"l"" fW<Hlte,
w,th a square
diapl"~ot

honeycomb
male<i&I.
~.agm Os l "iq_'. eAe&lIent.Mpersion. 1~I6'

\"OIClI«MI. FrequertCyrespon llfl: 2.000­
20.000 Hz. IfIll8(l.anee: 8 Ohm, p_
handl,ng . 25 wallSRMS. 40 watts
max..,um, 4" x 3·tl4'. Lomaed
availatlolrty , Net we",h l: 1 lb.

#RJ"279-110 $8~~h

High Voltage Cap Kit

Standa' d racho
a.'IdTV speake'
16 ohm ompadatlce.

3 wans 1I\ll:I"""'"
PC"'Bf hanolrng,
lrm, tell ....atW>ollTy

#RJ·299·115 $1 ~;ch

3" x 5" Speaker

This as po&08 l.JI. COf1laln$ a MIactlOn 01m .
350 . and . 50 VOl! eIecIroIytic capacI1Or5 .. 5
pieCe$ eaCfl 011. Z,Z. 3.3, 4 7. 6 8. to . 22uf
and 2 pieCn each of 33, and 47ul . 2SOV
,alMl ca~., 5 pieces each of t . 2.2, 3,3• •. 7.
l out and 2 pi8CllSeach 0122, 33uf. 3SOV
'ad-ill caps. 5 piec&1 eadl ot 1. 2 ,2, 4.7ul
and 2 po&Ces 01 lOut. 4SOV rad<alcaps
o..r56200 w!lOlesale COIld l><IfCl'la5ad
inolMClually Net weoghl : I Ib,

$49i~"#RJ-<l2D-950

$249,-

•• $

$4700,-

, 30 day money backgua,a"tee · S20 .00 mimmum orde" W e accept Maste'card . V isa . Oisc:ov&r. and com
C . O. O. orders . ' 24 hour sllipping ' Sllippirogcharll9 . UPS chart rate .. $1 ,00 ($3.50 m in imum charge) .
Hours 6 :30 am - 7:00 pm EST, M onday · Frid ay ' 9 00 am- 5 :00 pmSaturday . Ma il Old&< customers . please
call ro, sh ippillg estimate on c rcers e . caedi l'lg 5 lbs, • For eign ceseetcn customers please S&nd $5,00 U .S .
funds tor catalog po stage '

#RJ·30Q-036

Right Angle
1/4" Phone Plug
(Mono)

#RJ-<l9g.020

IIRJ·249-1QO

$29i~

-- --_._"- 0-_.,-
~ ~-"'~_ .._'-:- ~~.....~~,::;" "

:-:--~-:= . "

The Loudspeaker DesIgn
Cookbook IV
Th.. boo~ de"''' bn the ·SClence· of
Iouds;>eal<ef <IBSIgn. howe-;er awy;nga II
.. ·an·. USIIIQ the inlormallon in Il'lll bool<
""II y"'kl h."l10'_ 01possoble ~;naliOfll in
apaaker d.... W11l1 some l'Ubl1e and nOl-1O­
sub~e ddlllf encn, 1991 copyr lQht. toyn n
edit"",. Author; Vance !);c;l<asQn
154 pages paporbacl<

#RJ· 50Q-035

Triplett DMM
The T,;p.. n model 2202 dtg,tal mulllrll etet Is a lull
luneliOrl DMM_ bu'~ 'IIl IransislQr and banery teste 's ,
Lar~. easy \0 re;fd LCDdisplay, Rotary s....l<:htorusy
One /laf'I<l!unction seI«:t>on, The tell leads convenietll ly
altactl lo mete<10 they at e a.IW3ySIII ,BolICh , T..I leads.
matlual. and C8tfY"'lI case II'1ChJ<Sed

#RJ-390-14Q

10" , Thruster Car Woofer

GrHl GuIdes
Ball and 6Otke1 Type gnll
0...00. tor anaching
spaake, grin 1lI c:abonel,
Te u.... simp y dnlll/le,;;;;;;;;;i===t appropr 'al& siza hoI&sin• cabone1 and or" frame.
12 pall per pacII.age,

#RJ-260-367

PARTS EXPRESS
340 EAST FIRST ST.
DA YTON, OHIO 45402
LOCAL : 513-222·0173
FAX : 513·222·4644

Hea"Y duty car wQQler c.apabje Q!han<lling 115wail S
ma, ( t15 RMS).• ohm impedance, Polyrno,;zlld
paper cone ""lh red potytoam suffOOJf\d, Resonant
1tllQUflflC)/ : l'tI Hz VAS. 5 89, OMS. 4 6. ces, ,27.
cts , 26 Frequency f&SPCnse: 30·2.000 Hz
MagtIel~t· 38 nz, 2" voice«Ill. SPl_ 92 dB
t WI1M. Net Wll'>ght; 61t1S

Pyle 15" Poly Woofer... Pickering Headphones
15" pcl y WOCI/lf ~
....lh a 60 oz ~ We made a spec,al
magnet and 2' buyoot d" ectly
"cal coil Mille r • I,om the
1~1ed pely cone manulactu'e<

""'" POlY !oa-n ontheI8 supe'
&uffO<lnCl. Poly qua~ly petsonal
tone provides l'Iaadpllonas
proper rmllfnal 1"l!ynamr; h;gM
ll amping 10help COf1tllll cone motJonal "lI1oc<Ty alw.>el'l\
h;gh PQWtlr eXCU 'SlQn, Powe. handl,ng; WIlhalf(ml lum
tOOwar.. RMS. 1.5 wan. ma>. le "~8 magnet. Adi."sLable h~adba"d

VAS_ l O,9 cu ft" Ors.. ,53. fS_ 30 Hz. With loam aar cush'Qf\5, s n. CQrd to
Ffequency respOflM , :ro-3,000 HI. 3,5 mm and v.·adal>tor oncluded ,
SPI.--!l8 dBtWIIM Impedance . o/Im
Nel_OgI'I" ~ I I2 Ib1. $ 80
IIRJ-292-<l70 64 Eadt

IIRJ-293·090

Pyle 10" Poly Woofer
Lotto Il'lrow poly woeie<' ....th
potytoam SUff<IIIfII:l lor
superb low lIau. M,roeral
hIlacl poty cone_
If1Iqll8f1CjI sound thaI II
lmoolh. light. and low ,1'1

d;Slon>Qn. 2' voiceeo,i.
~er hand ling: as wans
RMS. 130 watts rna" t•• 43 HZ. Frequency
' aspen...: 25-3.000 Hz, SPL_ 95 dB l WIIM,
IfIIl)edance; 4 ohm 40 0z . rnag _ VAS_I.8
cUfl . cr s, .34. OMS_ to 92. OeS. 3S.
Net .....,;gMt: 8 Ills.

IIRJ ·292.o JO $45~~

8OAS2
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48'

60'e-

FREE CATA LOG

Pressf lt Speaker Term inal....-.-­IIInWIBIII. found
NluIo'IO, No_
...,...., 10 /aItefl;.......,.,.",. .....,"gIue.­
pr.- ... p&-..

8 Position Dip Swi tch
SWlICh~ (IE;_ .IlIOe.towel
may v..,. CIIl.

#RJ·2 65-900

12V,2.3AH
Camcorder e 8t

u
ery .'

PopoW -.Iot ...._ e-. """"'-
cn.~G E .----,~
JC.""""'."--. 'J ' 0
P!ICI. 0..-. s-a.
srto_.T.......... and
_~ rrwU--.s.

0.--,7.ITll) • .\IoI"CW}.2.t2'" (H),
W"'ltt: 1-1/2 lb.

#RJ.14o-541 $41 ~~

Velcro Type Fasteners
2. ,'. 2" llOOO._loop
~ kif anac:tling
~moII~, O...l !ol
MCUnng radar ll&1llClo" to
your dash_ EacII p;_ hu
I Bell I dn,,,,. back
Tl'IouIa ndl ot u....

$12'!'.

J i

Unfin ished 6" x 9'" CabInets
voucan PIII"I 0/ """" 10 yourw...g Deep
tonOUg!'Ilor • .,..lIorge~ -......s, FU/'I
-...I dIB9' br,...".,..~~• .
o.r--.' '1 ·:J,-'..· .a- 'rr .6-3I4· . 5"~

1IB<Il ). SoldII pBIf1 He! WI9't liIlbB.,1* I*"

Universal Video Cable

o

#RJ-Q7D-421 1-SA) $395
#RJ-07D-429 (UA) Pe< l00

•
MIni Headphone Extension A Qu.alty.~, pcllOef 1I.Wr-
Add 6 lMt III yourmorI P~ 10< !fltInIl r;ar __• CB IqI.lIprIIenI.

~. GN.. u.. _OIIeCtorIand_ l2VOC_.
US4+" _ mobII<ty........ ReQuklllld13,8VDC. 3 5 amp continuous.
~Sl,n,ng 10~naI 5 amp 1IUfOl'I. LED power incr.:alQr, Iltndong
casselle plIV'''- IlOIt out;>ull , Net ..o<ghl: 4 1t1l1 ,

#RJ·240-090 $ 1 65 #RJ·12().SOO $23~~c/1
,~

T.....-DIlI-'~dVCRs. TV.
rod _ . ~~'-'Un....b'~_ _2f1'~.

\'f'tIoM «lIor. to.! ooeQ'lt- s..
#RJ·36Q-425 $1 9~~

Outdoor Phone Jack_._............._..--­associa1e<l '/Wllh

autdoof "'"Formgall<.l
under 1t18P llIlul belp'.....n" wata,
Iea!<age , COmpktl' wo1l1 m<WI\lOrlg
sa_. Lm"-d ........lfIy_

ltRJ-l50-0JO $295",.

TNC Male Crimp-On== \":. .-..\?
#RJ~l~ ' $1 ~~

'rechnleten'e Turn table

•

'·_ W

CALL TOLL FREE

1·800·338·0531

Belt Camcorder Battery Pack
v.,"""_~pct< W. f\Bl
...- ca'_ClIoI '4110 10 _1QrogIr
IhIn c;IJHln __ IN. 6.5AH-.:Ied
__ type to--, _ f.-~
_ ~ "I1*' CII.fIPA- e-..
pBiddldCBlol"""~ ...... bell n
Ul~ CI\8rOBf- NII~: 6 1bB._

' RJ·l40-603

#RJ-Q9Q..355 17~UP)
Match ing Transformer

'€
Adapts 7SD/'Ir'I'J cou ICl 300 OI'IM_

_(O/_~.""""'O/
_ , 5-110 UHz UHFM-If .

CBIPIIC'lOI. PC IlO.-d type

RJ·180-010 49~Kto

Spray Ha nd~,e
fo mosr~

and~ """_'"'""--#RJ.34O.371 75~Kto

Pull-Out Radio Carry Case
s-r QUBIoly nyIorl bag
lor~ poAoouI rWOt
P.:ldICI CIlf'IlIf\IClIO~-""'----..l'oId '4110 5 co-.
"-'-~:
7<1 /2".2·112" . 8"'.

#RJ·2ti5-950 $ 1 O~
F·S9 Deluxe Connector
PopuIBr~ br . ,
eatlIto TV~__ f ul • '" \ \ \

.nacr.d IemH lor lle. JP
g""P_ Sec:urety I'lDI4I
RO·$9 o;abHl.

....._­
~-jad< .'"'""­' RJ-09G.446 8S:KI'I

,~Parts

'l:XPr:.~

Kester Pocket Pack

PARTS EXPRESS
340 EAST FIRST ST.
DAYTON, OHIO 45402
LOCAL: 513-222-0173
FAX: 513-222-4644

PwIId 10Ql Do> _ LClCllY. Tlw

_IMOI_..."" lrctn N
~ "",*,- 1I.c..~ clip_03" _Idllet.
.50U'ICII1~ 1SINlJ.

,AJ-37Q-{1SO $1~een

EconomICal 30 wan I,on ... th replaceable
lip . Ill"" plU10C tlandle. 120VAC. A
qua' !J _ I t •~ price....,­
,RJ.3 7D-Ol0

.'
1-Ioo"oge<l7_~ 19"'1<1.-.
S.' /~· c:cIapud :l'1' "1I'YNdId baM.
e.c.Ien\ anWw\& lot~ ,ada.TVI, __.

, RJ·2 1G-200 50~Kf1

Quality 30 Watt Iron

Soldering Stan----..--.", c:INtIr'IQ~.

tloslNr tiel• ..,

.RJ·370-020 $4~~

CIRCLE 2tI2 ON FREE INFORMATION CARD
6OA53



MS-DOS EPROM
PROGRAMMING SYSTEM

NEEDS NO INTERNAL CARD

.......__ c.o.o.

TO II........ st.....D C.tc .. 'IKl...n ~ .. . ' lI: " . CAU.1

ASPRAT[ CH ~~~.

~'ll1<i\li r.g~,ffiZ4SlSO
tSIJI8 J I·9708
ru ,""" 1·7M:

..·. n ),... r-.....L )0 . Mt 'll . .. " ' . ..... '10.. " . ... 1J%1 ... '"'.n
""" ..................

URUMS {Jol, %I'" )J.,....
l1OI, Z7st. nISZ7" ' , Z7I'
n e l6, :516,m J' , 1S6.I'
61764',617"", nn.J7JU
J7CJ1, J764, J7..."" J7C64
J712• • 27IZ1A,m:IJ'
Jn56,J7n.~J751J

J7C5lJ , 275U ' , J '7l:0 I I '
J7COIO. J7CI OO I (I ~U:GI

J7C020. J1CJOO I IJ ~ If-(;l

J7CO.*l,J1C_ I !-l~l lG I

"nuJ'l'OV!'/ J' ' HW
nclCi. nc..... nc_
:'7C'2' ,, 1'l'C1lII,J?l~

Use professlonal-qualily PCB
design software to save
time and moneyI

QiCAD is a Iull-Ieatured printed cir­
cuit layout package that gives you
everythingyou need to design Circuit
boa rc1s quickly.

AUTOROUTER
• POWERFUl EDITING
• HPGUDMPl PLOTS
• GERBER

POSTSCRIPT
EXCELLON (DRil L)
ENGRAVED PROTOTYPES
EGA I VGA compaliblle

$195.00 complete price
FREE working student version!

2161 W. Wllkams Ave. Suite 281
Fanon. NY 89406
(702) 423-1601 (400)459-0903 BS S

XANOI Electronics
Th. XFM100 Flo!Itln llTllller h.. I
'Ingeofuplol mIle. Itw orbwllh Iny
.undlrd Fill~h.... II con"' lnl I
built In high glln t",o at lil l l ud lo
Implifo«tar mlxlnl um . n..lYIy.
X1Uloo (C) KlI U U 5

Th.U.aI_ ·
f i e I lIlo u nl
I lchnol o lllY
", a knlhls lh.
I/lla ll •• t
ta le p ho n.
trln_llI.ryou
U1n blly. Pow.r.d by Ih. ph on.11'1"_ ean o n_ It. plio,.. eon­
".~11otl uplo 1/'ml.. OuIE-lU
h• ••IIIhI IUrfac» mounl paltll~
_blldIoIMcRullboll td.
XSP250 • E·ZKI $29.85

lhe XTT100 I• • bi liary po .... . ' . d
pIlon l ltll n.",IlI-"h . tIIn;.af uplo
on./II I.. Il only tnon......""-th.
phone • t-Inll u.d In~ 10 eee­......bI~.
xn1 00{C) Klt _ _ • " ....

Th. XBO:ZOO qu lcldy 1oQ1_ hldd....
Irln_ltta,. from 1 10 2000 MHz bY
...lnlng . l'I , udlooo.rtpul~l
loUt. tnl............ . .
XB02OCl (C) KIt S4U.s

U.ItteXPSl 00 lo callya&l rhom . from
Inyoth wphonel nd lll.. In"""glh.
bulll in IIIlc:roph_1nd Impllller.
XPS100(C) IOI S45.ll$

Th. XPBl '- I l~ "f'hon. lrlnlm lttl'
...~bl. o l lrl nlmUtlng 10 I ny FM
' .... 1.... ' u p 10 I 1/4 11I11. l "'ly.
~1Id by th. t••phon.llne lt reo
qu .....not..1l1ries,
)(PB1(C) Kft~ .... $29.115

,
WE ACCEPT VISA, MC, CK. MO

COD PLEASE ADD $6.00
CAll Hi02-829-8152 OR
WRITE FOR A CATALOG

TOLL FREE
PHONE ORDERS

1-800-336-7389

MAIL ORDERS TO:
XANDI ELECTRONICS

BOX 25647
TEMPE. AZ 85285-5647

6OAS4
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9V battery charge r kil. Thi, kil i. a must
when you buy 9V Ni·cad,. charg e, 2 ballerie,
al once. Usc on 110V AC Of wilh a 12V lJC
ci,arclte li, hler plu, which is inclu ded .
Come. COmplele wilh parts , P .C . boarll,
hou, ing and schemalic.

LASER KITS

* SPEC IA L *
L a se r Powe r S u p p ly K it L SP- I

I M W Laser T ube L I M W - I
M ir ror a nd Moto r Kit M M -2

ALL 3 "-O R $ 9 9 .95

9V IOOMA recha rgeable
Ni-c ad batte ries , T h i, 9V
Ni·ca d is Iru ly a 9V nm Ihe
51andarll 7.2V \'OU" e accu s­
w med 10. Usc over and over.

PHONE U CORDING
SWITCH

Small t>ul mignty, so
small II rits anywhere.
Telepho ne line po wered.
ne. .. needs ballerles.
Transmits bo th sJdes ot
a phone conv efSalion
loud and cleat, wi,el..".
10 aroy FM radio al glut
distances away, Va, iable
lunn 70MHllO lJ{1MH, .
II u n alila be lI,ltd 10
ma~e any pho ne ", spea k­
e, phone. Size .~5"x l ".

KIT TEL-B1 $10.95

RADAR SIGNAL
nrrtcrce

m OBE UGIfT
II you need 8fl aHe nHon
g.tte ,. 0' ....a ' nlng Ilghl,
you neell tM sl'obe ligh!
~Il. Use It lor e mergencv
light 10' eutos. '0' model
plan es 0' ,adio 10.... .. ,
evan use it On your bic y·
cle, Operates on 6 or 1"'­
DC 8fld ~es ••• , Ia ble
snol>&rale,

l! you lh mk Iha l a sen·
sil lY" radar clelllGtOf is a
complica ted piec e or
G<luipmen l, ta ke a lOOKat
Ihis new kilo Thi s simple,
yet " lfe<:live, detector
clreuit can be bui lt In
less I ~an an hOu' ahd
can b11luned 10 ,espond
to signals be .... ee o
50MHz 10 500GHz. If. a
tun ~,t to bu ild lIIlll play
...ilh. A clg are lle lighte ,
plug is Inclu de<!. Size
" ', ,"," ope,ates on 9 to
,~" DC.
KITASO·' $12.95

RAINBOW KITS
~~) _"~" ':~'~~~ _< . ~~~~~;~M~~~ ~~.Ji~ UJ Oul",llOn"I ...,,1I0>"'400 ~

y<ls. This Is a bufl"red PIIONE BUG
wJ' el\l$ s ml~e tha i oper'
" In on 80 to 120 MHz
FM. Comn complele
wll h a micropflOne. IltId
9V balle ,y connector.
Oll'l'ates on 6 to , ..... DC.

KITWM ·, $12.95

KITST·' $8.95

DIGITAL 1lfER.\ID MEJIlI $10.95
THIS MANU AL
CONTAINS ALL
SCHEMAT I CS , PARTS &

P .C . BOA RD LAYOUTS
FOR AL L OF THE
RAINBOW KITS . US E

YOUR OWN PART S TO
CONSTRUCT ANY OF

OUR KI TS,

S3.45

$12.95

We "" II o<<eol W ephone ord. .. ro, v,.. & M..le,c .'~

Indianap olis, IN 46268•6254 LaPas Trail

~ To Order Coli IEeI
~ 317-291-7262 ~

OUR TV FILTERS ELIMINATE UNWANTED TV
CHANNELS OR ANY INTERFERENCE THAT
ALTERS BOTH THE SOUND AND VIDEO.

[ELECTROniC RAinBOW ~ l

NOT E;.. TY' .... .. , .. . ...."'_"",... ,,. ' "_,,,_.
___10<.. "~._, ..r... " .... _ , .., .. _ ,.... L":'_:":":'_
I Channe ls available 2 lh ru 6 & 14 th ru 22 CHOICE

Spocify a spocllic channe! when order ing

14~~

$5,95

nv BAITEIlY toI0 SITOll

• . ..

I'·· ....... - "It,,\" ' , '

ThiS easy 10 build ~ il ...111
turn you , digi tal vOIl
met er Into a CAPACITOR
METER. Tu' n IM t Jun~

be _ 0' unm.....ed capaci.
10' S Into a lorlune. Mea s ·
ures capac llo'l ' , om
(ZpF 10 2,2uF. Ope , atu
on a 9Y b.lHeoy. Size
U f>",Z"

KITCA·2

BU NKEY L1GIfTS
Want 10 allracI a ll .n·
Uon? The s e kilS are
pe" act ro' McoraUng
name tags. tig~ Ung up
vo u' ha t, 0' lIaShlng
IIghls ro, your mollel
t' alns . Some peo ple use
Illem 10 s imulale . burg.
lar alarm ror auiOS. Pu t II
in a bo ' , s el It on vo " r
lIesh and II loo ks II ~e tne
real thing. Eac~ kil con·
ta ins l"' o LEOs thai aUe' ·
nat es fles hing, Ope 'a tn
on a IN balteoy. Siza
S '•.e-
KITAB·2
CAPACITANCE M£ITi.

CIRCLE 242 ON FREE INFORMATI ON CARD 60A55



CIRCLE 2M ON FREE IfolFOl'!U"T1O+I CARD

GIANT
SOLAR
PANEL

3/4 AMP
14 . 4V

12x36 IN.
44 .00 EA!

PH ' 713-893-0313
fA• • 1L3- S83- 1U6

TERMS
SIlI"" INli .....0 _01.1... COST VM T liS
ra lNE ITEll TDJ NIE OItt1Ell! INlj.
"'l.l [~IP!'l[Nr W,IllINolT[[O FtJl IIO - DAU .

C(Illll'{[1l Ct€CK,~ CHE:CK 011
rov DIleo . I'[R~ CH[CM $ t<uI rCJt
I ' ~"EDC IEJ1RE ~1""f;NT .

PAK RAT ELECTRONIC S
P .O. BOX 690073
HOUSTON. TE XAS

ZIP 7726 9
ASK FOR FREE INFO

( 7 13 - 8 93 -03 13 J

o

g~mo
MEA SURES:
· FREOUENCY
· CAPACITANC
- RESISTANCE
. AMPS

eHF"E

. VOLTS

. CONT!NUI TY

DM- 30S0 E:VE:R YTHI NG
I1E:TE:R

TH IS ONE DOES IT ALL FOR
A SUPER lOV PRICE I

HOURS: NOON TO 6:00 MON - FRI 9:00-1:00 SAT .

SBC88A ]UUUU n°
CONTROLLER .... U

. 16 lIJWUn c:::I
• •6 100000S •
• e MoIrl.DCi lOIS "-...,.",,;-;:;;'.1
• WI'''' lID 179 00: ~ :=:~ ~$ fl):~, 59 .00

• Q< eOAllD EPIllJ"l
• 8"S rc. C. DR rtl.RTM l..AHGlIACiES

149 .00

""
. uv - - --'I

PlI! -SO Sl~ VOICE llO'£AT£R VIU.

VCJlI( AS " \'Ul1ct1.All Il£P£AWl lJl
" n"""O -~ SI .-.ux IlV£#lTDt .
S IM'\.T C~CT 1l1lS lJ<l1l ra ltUl
UISt I NCi 1Ol 1L[ 114010 lJl SAtt
l.Jl1T. esc...r ro:l HILlT CP lJIl Hno
"""'LICATllJ'G .

CIl,,"V$ CK. T 5Qn.A IT ClJIIlR(NT.

/fIC 1«»10

SIMPLEX REPEATER

ICDa. H -5O

IlCOJC IJP IS S1~.Pt.[ : F - ~
1 ,

60A56



OROER TOLL FREE

1-800-669-4406
FAX ORDERS: (8 18) 9 12-959 8

DVM-58C w/1 Meg DRAM $89.95 DIGITAL VOICE PRODUCTS
DVR·120M T~ DVR·llOM 1$ ~ complttoo digiul ,_ cIIploybd ..nil tha t

I",;•• p;,u.ln~DVM-sac wilhin M> ADS~.Irw::ludinl" u..
~co"'"o"~"'h~rd for ~~ute. S,..U S

DVR·240 TIw OVR·2<W 1$~n enli 'ely dig.il.-., ~ng.ko cNnnd. Iooplnl p4~.
which wiI COtllinl.lOlNy cycle the en~ ~WI~ without wfferi ng
from the ~ed' 01tape " -eM Mod ~tdo drsrMiallon. $249.95

DVM-5805 The DV"1-580Sdigitll~module iI CilIWIH 01rn;Dld/pLo)b.ld of
up to S mMSolg... f,om its n Sol'(;ond ORl\M ~mory. f,49.9S

DVM-2804 It. compKl dlgi l.oJ ~oIcr module <b;gr>rd for pLoyb.od.. of up to J2
l«ond. of "'.....KDl d<.d mnugn 110m • linp. ( PRO M 1C, .....1bch
mu.t beprogw nn,ed ..... ith ou , DVM? I',ogwnmlng Tool. J.l9.9S

The DVM-sec wtIh Is Vln.ble length m8U1\l'8 capabIIIion can store up to
16 IncI'o'lcbaI rneuaoes lor nme<iale~ 10 eManu trlClal atrt
~ appIcatiOn Of project Use I 10 .xl r'"~ prorrc;lllng Of'
nst~ I I an I nOl'd3bleeoce.

DVMP The DVMI' progr.mmlnglool jf. non·PC W .e r! fYfl ~m deslg"oo to
be u...-dw ilh yout "-;;Ii" g ( PROM prO!V.a,nm.., (01 t putpOfe of
t"",I""';" g 'o'Olc.. doLo onto EPROM tC"ltlut .'.. u...-d ith th.-DVM-
2804. $019$..95

FLUKE DMM Series 1D

$69.95
579.95
$89.95

FLUKE 10
FLUKE 11
FLUKE 12

• AC t. DC vo l tage measur ements 10 60 0V.
• Ohms to 40 M(' g & di ode lest
• .woo count digil.Jl display.
• AulO & manual ranging.
• f ast continuity beeper.
• ReliAbleby dt>Slgn.

FlUKE 12FLUKE 11FLUKE 10

We stock a Full line of x·to Accessories X-10 POWERIIOUSE (S55400)

Lamp Modules • Appliance Modules
Flood lighl Conlrol • Receptacle Module
RemoteSirens • Mini Timer
Wireless Motion Detectors
Wall Switch Modules
Telephone Responder
Wall Switch Module
Burglar Alarm lntartace

, ,

A wi reless 4piece home securitys)"tem
that installs In minutes wilhout tool s or
wiring. The prolesslonnJleatures and re­
llability ol UteSS5400 can protect up to 16

o doors I windows and control up 10 8 re­
O motely operated lights simply by adding

addi tional X·l0 PowerHouse modules to
the system.

CIRCLE 2~ ON FREE INfoR......nON CARD

DIGITAL VOICE PRODUCTS
DYM-2104 . D'oM-SIC, O"'M- SICI5,&-.t.

TUnNG EQUIPMENT
Ie T..-.f1uU ............

6OAS7

CAN...OI...JloI OIOll§,:

...Mord.-" "'u,1 IN! 1'1(, 10 by
ch«korc'td<,c.o,d (\lIS MC).

...del. 401" '" 01 US$!S.GO lot
sIlippin••nd twndh". by u.s.
POST OFfICE (' ~ l.

S 5.00
S 8.00
'15..00
S .f.oo
B.25"~, r....

SECURITY SYSTEM
"'Hoideal.o..... '1............. "- ....,.ri".

RF TRANSMITTER" RECEJV£R
IX-A U T•....,.;,tn
If-4'J II 1 _ ;'"

fREIWfT CHARGE S ADD:

"'" ."'"""s.->d"'y (loW,
_ o.y (tWI)

C.O.D. ADD:
CAUF. RESIDE NTS ADO:

TECHNICAL SUPPORT

(818) 912-9864

ALL I'RICES SUBJECT TO
CHAN GE WITHO UT HOTIC E

MAIL ORDERS:

ELECTRONiCS 123
17921 Rowland Street

City allndustry, CA 91748

SYNTAX PAOTDTYPING PCB
fOI ...1.1rc.-usn:...T. /IoIUlll. P'S,5.-I OO, \I/IoIf.& n .
fDl "'UI"C40UDS:: Ie, TUNS, & UNt

BA TTERIES
, .....-i< 4IUIiM & Nl-C., _ .-;ow"""."...

RADIO COMMUNICATIONS
/IoIOTOCOlA lI'l l ll I. II. & UI. ,I,"'1!w~



LoglcLabTHExploNr
The Soft Log Ie Bench

NEWI Release :5

STILL ONLY

_____ $49.95

SUPER NEW FEATURES
ADDED TO ecsu

EASY TO USE CAD SOFTWARE

THE BEST J UST GOT BETTER

" THE BEST PCB CAD AVAILABLE"

PCB /I - STILL ONLY $149 us !! !

-:w-..

Free Evaluation Package

Write or Calf Today

AUTO TRACK NECKING
Tltll '" tu••wlll AUTOIIATlCllY ADJUST
lit. ttlek ..eeonllnll io I'" OESIGN rut.. you HI.

Download DEMO fromBBS and So1VE$'0 onyourorder
885 at 416 289·4554 (2400/8 /N/1)

R4 SYSTEMS Inc.
P.O.Box 451
West Hill , Ontario
Canada M1E 4Y9
(416)399-0943

Send check or money ofderto:

K.E. Ayers and Associates
7825 Larchwood 8t. Dublln, OH 43017

30 day money-back guarantee
Aequlrea an IBM-PC/XT/AT (or compatible) . 840K.
DOS 3.2 (or higher). EGA o r VGA. end 8 mouse

LoglcLab Is the first atrordabl. logic simulator
d_tgned with studente and hobbyists In mind
o NEWI Simulates a 25" X 25- wire wrap board
o NEWI Online man ual & context-sens/tNe hefp
o NEWI Onilne data sheets l or all ICs
a NEWI Pin-outs available while wire wrap pIng

loglcLab g"' . yo u the elmulated equ"'a1ent of:
a A paris cabinet sto cked with dozens 01 types

01 common 74LS-series end CMOS IC.
o A t e-enenner. 1-nanosecond lo g ic analyzer
c NEWI Hand-hel d logic probe
a Pushbutton switches and signal sou rces
o LED and seven-seqment IndJcatorB

ClACLE 2'16 ON FlIU INFOfIllU 'I1(lMCARl)

CELLULAR TELEPHONE
MODIFICATION HANDBOOK

Sold

Complete Manual only $79.95
M.O. or C.O.D. to SPYSupply

7ColbyCoun Sui.e215, Bedford, NH 03110

(617) 327-7272

How doyou reprogram cellular phones?
• How to have two phones with the same number
• Descriptions of cellular phone's vulnerabilities
• Techniques for decoding & changing cellular phones' NAMS

and ESN's
- Where to buy programming devices
• Chip supplier's phone numbers
- Instructions on how to change phone numbers on all models
- Cellular phone manufacturer's ESN codes

r-----;----,~

i
~

iI..- ~~~=~=""'"""' ---II

6OA5B



CAIG Electronic Chemicals
for Manufacturing, Maintenance & Service!

O. oxlT. I Olle step trellmen~ lSI ta.l.t-actin; deoJddizing solution thaldeans, prllllrYllS,
IubricllllSendImplC\'llS conductivity onII metalsl.riIcllS. Temperalln r&'Ige -34"C to200'C.
Non·lanvnlble, llOI'lolOlie, non-cOl'l'osive, IlOI'liIlIIllmi~ olllflll...le.

Pre"MT, HIls , lubrieatllS Ind pre51l/"o'el1 metal slll'lllCl lot ptOtoction lrCllll Ollclalion end
contemN-lion. For useondll6l'l surlll:eIorones pm-cl&anod'Mill Ol oxlT. Temperatum
nlIlge-34"C to 200'C. Non·ftammallle, n0ll4oxie, non-cOl'l'OSlve, non~umming. ozonllolala.

TheH new advanced mules contain inproved dooxidizers, preservatives, conductivity
enharc-.,anti-talnislli'lg compooncls,arcn; & FV=l Ilhiblton endptO'ticle extended tempera·
b.re range. Deoxrrs!leW fomIulalion also preventslliuolvld Oli6MJconWnNnlllrom reo
fl:IaC lWlg to mNls...taces.p~~ Iutng proledion.

-

DeoxlT & PreservlT
Deoxldizer, Cleaner & Preservative

• Improves Conductivity
• Reducli Intermittent

eenneeuen F, llurea
• Aedue.. Arcing & RFI
• ReducII Wur & Abrnlon
• Extended Tempereture Ring. ,

·3 4"C to 200·C

ProGold
Gold Conditioner & Preservative

• Protect. Gold Surfac" &
811. U,tl lal

• Improv.. Conductlvllyl
• Form. Pr otective &

Antl·tarnlsh Coatlngl

• R, due.. Wear & Abraslonl
• R.ducII ArcIng & RFII
• Reduces Intermittent ~

Connection Falluresl
ProGold "IPOCJfically lormulal&clto Improve conductivity and pl'Otecl gold, base metalsand
otherpl'8tIou, matal,urfacos.
Acommonproblem with QOId pla10d surfaces isthatlhebuo metaltm9raltl tothesurface due
to~.1Ol and porous Mlunt(dendl'ke cOlTOSion).Onceexposed, twe mlll4!s DIlidizs,ad~
unwantedresistancelhal. illpedeseIeelricai petformance.Sine. goldplated surfaces arethinly
coaled, they are SU$Ctl ptablo toSCrlllt hinga abrasion, further IllpOSing the base metals.
ProGDld•• 0IlIl llep trealm enL ccndilions gold connectors. contacts llIlel ethermetalwJfaces,
enhancing Ill, cor.ductivlty characteristics toefficienlly lranllTlt eleclritailignals.
NOI'Hlnsivelncn<omlsiveformula,non-!ammable, non-tcxic, 1Izme.ufe.

w.,"" hel'ilg/rouble .....h edge Cl:IMIdIn i1 fXI manllfa<ZllifIQ~ II'iJ WIt tIi«J
PtvGo#dW1pu.•.ptpllWct ' J. p~ GEnJral EIBdric

'Static~d ci1lMcNponOle" CRTKtHM "-'~ bHnanA/lIlO)'WIg problem. w. "-'
'esledI!Wl)'ptOducUettdhiOptkALL10 lastctJNiderltblylDng«end...cri jJstn .."CIII (XI

mwclltd melli~'

A.R. Uniwersiy rJMaryW Cc'ege Perk,~ rJPhysics &Astronomy

'F«metl)')NIf ... hew beent.Ulsl' c.;g'$liqtidandspIrf ptocNcbi1N I.Ib 101-w:.MId
-epal of~rn, . Wllclw I nd po(MIioIM~1$. I aLso lI$' dl,;~.ptDdvclSPI!myboat
topI. wnl ~ion from u l w~" ~fIdU M' fine pI~ foI~ verilly ofeppJic4tiOll" .

T. $., University ofCalilomla., Lewrel'lttL./'o'ermortl NationaI lAboraloty

'CcnDsion problem. onveq ..~connedc~MvebHn an~1ItIO}'1rIg ptObJem lot us. W.
116w triedrrwrypl~ 1t'ilII0lAIUlXlSlIfii ...ttilld c.ig'. fHQzIT.o."xfTi$ theorJyplOiJld
rMfhnlfOf1ledpllfKl1y. W.~rllCOl'MlOndl'. R V., XlmlCorp:xa6:n

Caig Products ,.. liNd by tIlON who dlmand til. bitU

Ampex GnmnanAerospace MotClda
Booing Hewlett Packard RCA .f
CapiloI Reeon:Is HoneyweI SwilI::haatt iii"
Diebold, Ire. IBU TPU InItr\.rIlents .,
00Iby l.abore.toin .10MAlJo. MI; . Xerox Corp.
General ElIcaic IoldnlOsh l.abt .. . and t,l..., t,lcn t:3

~

1I0AI , "". w. """'" ""'e,
San DieQO. CA 92127·1904

LABORATORIES.1NC. PhD",,: (619) 451-1799,
'f~~' FAX: (61Sl oC51.2700

CIRCLE 212 OH FREE IHFORM" TIOH C"RO
6OA59



Electroluminescent
BACKLIGHTS

We sold out o f these
popular dollar bill
switches last year,
but now moy'ra backl
Insert biDinto m ule. ~/:O-~;fP
Magnetic head and (
Infrared sensol'S IOOii

analyze bUl lor
au thenticity and
position,if anything is wrong it kicks the
bil back. If good . bill pan es through ee
chu'" and a 5 volt curren l is swill;hed, Wil
pass any size U.S. bill. It camol dffelOO ·
liale bel'Neen $1, $5, $ 10 etc . Operalas
on 12 vdc:. Solid molal housing 5.32'".
4.1" x 5.21" high, Chrom e dollar chule
extends 1.34" in l ront. Removed fromnow
equipme nt. Guaranteed .

CA1# 0 5-2 $25,00 eac h

Mini PC Pushbutton

Heavv Duty Reed Switch

~ ' ~
No specs aVailable, but this glass encapsulat ­
ed reed swilch is larger than mos t we'~

seen . Single pole, normaUy open. Glass
body is 2" long . Leads and con tacts am 0 .1"
wide metal. CATI RSW -6 75;: each

Switches

Same as Mouse r
" 41FG020.
12 .6 Vet, 2 Amp
power transformer.
2" X 2.35· X 2.10' ,
2.90" mounting cemers. Pigtail leads .
C4 T1TX·122A $4.00 each

10 for $37.50

12.6 Vct2 Amp XformerSwitching Power Supplies

50 WATT
Compulef Products" Xl 4o-830 1
Input 11S/230Vac
Output: ·1 2Vdc@ O.2A

12Vdc@ 2.0 A
5.1 Vdc@ 3.5 A

Switchingpower supply. RegulalBd.
6.30" X 393" X 1.9' high.
CATl ps·51 $15.00 each

74 WATT
Open frame switching power supply.

Input: 1201240 Vac.
Output 5 Vdc@ 4.0 Amp.

12 Vdc@ 4.5 Amp.
s.se- X3.28' X 2.25",

Must bo tostod under toad.
CATlP5-74 $20.00oaeh

We Sell QUALITY PARTS • We Have DISCOUNT PRICES • We Ship FAST

~

-
$3.50 each

At las t! A low co st elactrolu minescent glow
s!Tip and invertor. 'the se brand-new units

wow dosigned 10 backl ight smaULCD TVs
made by the Ci tizarl Watch com pany. The
Inverter circui t cha l'lgo s 3 or 6 Vdc to ap ·

pro ximately 100 Vec,the vol tage requ ired
to Ilght the glowstrip , luminescent surfa09
area is 1,7" X 2.25", The strip is a salmon
colo r in its all Slala, and glows white when
energ ized. Thecircu it board is 2.2" X 1",
Glow strip and cirQlitry can be removed

easily from pla stic housing . Idea l lor spe-
cial ighting effects and ba ddighMg ,

Cit:!zen ' 92TA operates on3-6 Vdc
CAUBLlS-92

LARGE
QUANTrTY
AVAILABLE

10 for $32.00 " 100 lo r $275,00........

,<0 ~
c-, :I::'3r:.. ""-

~
-, ~

Alps. 15 Veryliny SPST,
norm ally open, pc mount
pushbvtlon switch . 0.235"
square X 0,35 " high , No pushbutton C3;:I avail·
able, Ideal lor circuits requiring ine.pensive
switches were looks are nol importan t.

CATI fB·]9 5 lor $1 .00

Thi s inlrared remo te conlrol device lets you
tum onIoll1amps, applial'lCOSor other 120 Vat;
devices usi'1g an IR tran sminer sim ilar to the
one on your TV or VCR . OriginaUy designed
lo r use with a hydromassage unit. !hese trans­
mitters and receivers wm apparel'llly operate
most A.C . devices wi th 2 prong non-pol arized
plugs. Not recommended for use with heat-
ors . Requ ires a 9 vol t battery (no t included).

CAli n c-r $9.95 " 2 lor $17.00

~~....-J~

76 WATT
Computer Products " Xl.SO-a601
Input : 115J230 Vee
Output -12 Vac@ 1.0 A

12Vdc@l.OA
5 Vdc @ 6.0 A

Regulatedswitching power supply.
7.7S· X 4 25" X US- high
CAT' PS·76 $20.00 e ach

TOLL FREE UHUI:.H LIIVI:.:::i 1-lJUU-lJ~D-5432
FAX (818) 781·2653 • INFORMATION (818) 904-0524

Minimum Order S10,00 · All Orders Can Be Charged To Visa, Mastercard Or Discoverrard" Quantities Limited"
California. Add Sales Tax " Shipping And Handling $3.50 For the 48 Continental United srares • ADOthers Including

Alaska. Hawai~ P.R. And Canada Must Pay FIJI Shif:J'ing " No C.O.D, • Prices Subject to change without notice.

10 WA TT
Enclosed
Swit ching
Power Supply
Input: 117 Vac ""
OUtput
+5 Vdc@6amps

-s Vdc @ l amp
+12Vdc@3amps
- 12 Vdc @ 3 amps

Regulated switching power supply. Over­
load and short-circuil prol9Ction. Voltage
adjustment Dimmer. Fused. Requires stan·
clatd IEC type pow9r COl"d. 14" color eccee
wires terminated by mole K·type connectors.
Blac;k:ground, ReduS, Green..·S,
Whi to=+12, 8100_ 12. 9.62" X 3.5" X 2.22'"
ven ted aluminum chassis.

CAT' PS·50 $2 2,00 each

6OA60



We Sell QUALITY PARTS • We Have DISCOUNT PRICES • We Ship FAST

Styl_
e
e
e
e
e
c
e
c
e
c
c
C
A
e
A

Pric.
$2.00
$2 .25
$2.7S
$3 .25
$ 1.50
$2 .75
$3.00
$3.00
$3.SO
$2 .SO
$4 .SO
$5.25
$6.SO
$5.25
$4 SO

Volt. Amp. Plug Style Center 0.11
' Vdo 70 ma 2.Smm co-ax negative DCTX0470
.Vdo 200~. 1.3 mm c:o-ax negative OCTX~21

• Vdo 3OO~ . 2.1 mm c:o-ax positive DCTX-632
7.5 Vclc aoome. 1.3 mm c:o-ax negati ve OCTX-754
8.3Vdc 10 ma banery snap DCTX-3310
9Vdo aoc me. 2.1mmeo-ax positivo DCTX-920
9Vdo 3OO ma. 2.1 mm co-ax positive DCTX-932
9Vdo 3OOma . 2.5mm eo-ax neg ative DCTX-931
10 Vdc 5OO ma . 2.5mm eo·ax positivo DCTX· 10SO
12 Vdc teeme. 2.1mm eo-ax negative DCTX-1210
12 Vdc 500 ma z.t mm eo-ax negative DCTX· 12S
12 Vdc 800 ma 2.1mm eo-ax POSltiVO DCTX·12 81
12 Vclc 1 Amp nono DCTX· 121
14 Vclc 7oo ma . 1.3mm eo-ax neg ative DCTX-1470
15Vdc 4oo ma . 2.5mm eo-ax negative DCTX-1S40

CABLE TIES

Premium quality metal tape in C-60 cassanos (30 or more per side) .
One of the rll'lest °brand-name" lapes on the mart.et, in durable, dear
plaslic Iransport mechanisms. Recon:le<l and bulk etased. the
recotdilrotaet tabs have been removed and therefore, need 10 be
taped over to re-record Audioph iles willappreciate the wide dynamic range ol lhis tape.
II youree ssene deck has a "me tal" IWlttingyou will hear the difference. A real bargain!

CAT#C-600M $1.25each B
10 lor $10.00

CASSETIE STORAGE CASE • •
Black. unbreakable plastic aucio
cassette'lOragocase.
CAT#CBOX 5 for $1.00 • 100 lor $15.00

~- ..... .....l _ ,.. ~. " •• .~

~~

_. -_.
TR-400 " 18 1bs neu tral 1~16· .30 $2 .50 $15.00
TR0400B ,. 1S lbs blad< 1&16" .3' $3 00 $17.50
m -eee s- 30'" nooll'al 1112" SO $4 00 S3000
TR-600B e- 30'" bla d< 1112" .SO $4 00 S3000
TR-800 e- SO," noo ll'al 1 3'4' .60 55.00 $40 .00
TR-800B e- SO,,, blad< 1 3'4' .7. $600 $5000
TR·l1 00 ,," SO," noolral 3" .7. $6 00 $50 .00
TR·1100B 11" SO,,, b1ad< 3' .110 $7.00 $6000
TR·1S00 ,," SO,,, nOOlral ," $1.00 $6 00 $70.00

Heavy-dJtj 1S' cable tie.
TR·1S00HD 1S- 120 Il s neutral

AGREATDEALon ,OAmp
Solid St8t~ Relays

10 amp solid state relays .~
removed !rom 8CfJipmenl~
anclleSIOd . Contro{voltage :
3-32 Vclc. Load: 10 amp. up to 250 Vec.
Standard "tlockey-pudl.' size : 2.27" X
1.72" X 0.95'. UL and CSAhied.
CAn SS RLY·11 U $8.25 each

10 for $80.00

5 Vdc Latching REllsy

Omron . G6 EK-134P-$T-US svac
Tll"Iy, DIP compa tible. G
dual-«l~ latching, SP OT
relay . 5 Vclc. 123 ohm coils .
Contacts ra ted 2 amp s @ 30 Vdc. 0.62'
X 0.38' X 0.3' high . Sea led black ca se.
TTLcompatibl e . UL and CSA listed .

CAn l RLY-3 $1.75 each

We recontly received a load of lhasa
PC boards which co ntain, a mong other

lhiogs, a RF modulator. With a t Itle
desoldering you should be able to

liberato a working unit korn the board.
Also containsa 7805T voltage regulator
with a couple01heatsinks, 20 ICs, ea­
pacitors, resistors . dodos and connec­
tors. No hook-up inlomlation available

on the modulator.

CAT#VMB·1 S2.7Seach

P...rlu'"""""""m ([3 ~rare~rthmagnet

Originaly loruse in Style~A _permanent magnet
e.e.mokm. IrregulaT shape. App«lximate

dimension: 1 1/4- x 3/4 ' x 112"" lhidL • j.I-

WARNING · Donl put your hand . ..
be fwgen magn9t and metal objects.

""'~CI!!!An MAG·2 $7.50'.i.c~n..~ Style C

11" X 4" Glow Strip I Powerful Magnet

11' X 4' eleclroluminesoenl
glow s trip. Greal lOfeo nlJoI
panel backlighting Of spedal
elleds Iighling. Openues ()(J

120 Vac. Salmon cobf.
9' long M e leads.
CAn G5-1100

$5.25 each

CIRCLE 2lIll 0 "1 FREE I"lFOR "' An O"l CARO
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clarno<>,
voltage tesl
~ad

\

560 Special $3500 .00 $2595.00
* Incl udes AK-560 User Program­

mable sof tware, ($495 value),
and model #2520 Di 9i t al Sto r­
age Scope, ($1493 val ue) , at
NO CHARGE !! !

560 $3500 .00 $1995.00
* Incl udes AK-560 at no charge!

2520 $1493 .00 $ 695 .00

lrH:ircuit And OUl-ot'(;ircuit Ie Tester
I«JIlEL REGUlAR SALE

Unique damp-on volt3.ge testlead n
design rrekes measuring voltage
justaseasy asmeasuring current,

MC5 DD .. .... $74"~
•measures~ 10 300Amps AC,
750 VAC and2K ohms

• ruggedtzed construction
• continuitybeeper
•data hold
• hard leather carrying case
•overload protection
• \owbattery indicator

DIGITAL CLAMP "AMP·VOLT" METER

• • , . :

~IL .foin.ts_~QS.ts_ ~~e1 Cos!
68100 100 0 rc $ t "
BB64<l 640 0 '" $ . "BB74() 740 0 '" $ . "BB840 640 0 '" $ 5"

0
BP60S 1,620 4 yes $19 !l9
SP6tO 2,230 4 yes $2A"

BP605

•
BK --I!!''''~''\ r"..~.

~ MAXTEC INTERNATIONAL CORP.

'C.

PR ICE

"'.<D ",."
1)15.00 IGlS. '"

ISIS.00 I28S.9S

IUS. CO IJ6S.9S

IBM. OO IMS.'"

1895.00 CALL

lI ts .OO

REGULAR
$525.00

SALE
$399.95

....... WI

BuiIt·ins jncIvde:
- regulated, variable ±t5VDC
- t5VAC and 30VACsuppIies
- sine,~e &trian;;ular wave

generator (2OOHz·2OOKHz)
-1Kn and 1OOK n potentiometers

.-""
• 3 breadboards (1380 tie-points)

expandable to2020 te-coms

111 111: . eu.l ' ''' 1
60 1tIl . Dual tha I . till.," SooMp.
CIT It._t
K1 11lz . Du.' ella"",I , Doh ,...., M.p ,
CIT Ilu dll'\l t . tuc 1Crs. Co~" l.r
100 Itll' . Dul l [ "" M. I. tIIh1t"d SW. P.
eu IlncOIl t
100 rttl . DIl II ( Ila....l. Dell ,...., s.-p,
CRT Ru_ t . eerlCrt. C_ t lr

1·fU,...,
r · K SA

r_106O

CIRCLE 297 ON FREE INFORYAnoN CARD

TD1D7 ...... $159.. TA1D2 ...... $149..

Buin·ins indude:
• regulated .5VDC & ±12VDC
• 1HZ/1KHz/100KHz clocks
• logic probe
•a.5Hzi5OOHz pulse generator
•8dataswitches &8 logic LEOs

•2""""""'"''''' log" _
• 3 bre.dloards {1380 Iie-pointsl

elpandable to2020 tie-pOints

Fax, call orcircle response card for EB.EE.catalog.Minimum order 525:
minimumS&H $5($8Junit for CAD):CAcustomers add sa'es tax; pos
OK lorqualified accounts:send order with check ormoneyorder to:

Plli
JPC International, Inc.
P.O. Box 55,Agoura Hills, CA91376
Tel:81 81707-1514 • Fax:81 81707-7327

60A62



ALF'A ELECTRONICS QUAL m ' TEST EQUI PMENT.l"1 An"ORDABLE I'Rlce

"'" 83 """'.. 85 $155

"'.. 87 1M! FlMS $285

"'.. 86 Aubnolive $359

"'" 88 $419

Fluke Multimeter
~701 $62
F\INI 73 I $87
FkIM 75 I $125
~ n I SlG
AN 79 g $165

IJJo A vr:6ab1k
Heavy IiIty DMM
ACIOC dcJTl p m.....
n-rncme... lult mel ilf
pM m.... logic p obll
tlgh wIl~ Pfobe

Ie """""a
E1.ctonle scal e
ff count.

capacitance Meter
7705 $57.95
0.1 pF-20~ l'l g QI'lll!S
1U'4bilk ac::onq
Z-~t2CIpF1l~sa.~ Il)IIllIStrtau"

J
=

Power Supply
P5-1610 $299.95
~16 me , 0-1OA. output
~ wa.g. & consilII ClImItt trodt
O.2".itt2mV IQ IIgllliltlcn
0 001'4 . 2mV !old ".,.tlon
lmVrms~ Ind filpll
Sholl tlmll &nd O\llflold plllludrld

20 MHz Digital Storage
Oscilloscope 05-203 $769.95
9JrIi:;hIllII II«WMn lflQbllnd -100
2 I( llICWI:l Pi t d'latnll Ibagf
$I~1I._10W~_

• til~ -.oUaI C25~
~1Qd TnOIse 10tnWN • 05 Wlf
AIbn\ RoC, SiI...... S- CHZ. Prt-T~-""'"

I '•

-.e ll i S ,I"

I

4 •

DMM 175A $67.95
DMM with 20 MH:
frrqlU1'lty Co~mtt'T

Most populQr DMAf
f.q. c:cu. llU-2OWHZ
OCV .llllV·llXOV
JCI .1~-750Y

N:.M:J(;A .tmA-11IA
R .Ul -2OOOloln
Cap lpF~
m logic *I ill IoI-iz
Til'" Hf"E IfISl

D"""LED ...
3 ~dgl "',
lOWl~fd

LCR Meter 195
$119.95

Vny popular LCR...",,,,,,,­
CoapIdIrao.lpF-200 jOF
RaIi-.!'all.o11NO!.lO
BisiI: ICClniC'fR1'1o. C2'lo..... .
Ttst~ 1 kHl

20 MHz Oscilloscope wnh Delay
Sweep P5-205 $429.95
0IlII TIICe,~ .... ,. em, x·y q.. ..\IM, TV
s,n:, 2 lob:MIIlCln, CH2~ Gtdc:l.IiJ Illlll 2~
11,110. e- ptiI dI 0IlI, ....
PS·2oo 20MHI DUAL TRACE $.))9 .95
PS"'OS 40MHz DElAY $569.95
PS-605 60MHz DElAY $769.95

-
•• iI' fihi" ".

Power Supply
P5-303 $169.95
0-30 me I 0-3.-\ output
0.02'4 • 2mV h .lIllo/l
110:2'4 • 3mV Did "QUlltln
1 mVlms rgM I nd lWII
Sholl tlmll I 'll O\llrlold plDlIQBd

'0

o..

LCR Meter 814
$199.95

The &$t HudJuld
LCR
rrouaarc.o.l~

~o.lpF-20f/»,l.F

AIsiAI!'a:tI!'O~

1'4 bltk: '1X\nl:1
DialpIlIon IIdor hSc:llIM INbgI
II~ .m Q IIdor II hluI:Ilr
zee .~rt to '"'CIt~
'b Inlrn ~ l'nIrt
Vert good lot NcfI~ Rf
. rd lu~aet lTlOU/Il ~rt:s.

DMM 2360
$129.95

DMM + LCR M dn
Most Vns.lZ t ik DMM
In:lllClilD: ljtH-4OH
~:lpF~

frtqJtrq': 1HZ' ollr.IHZ
T~lI" : -«l • 302"f
llV' T_ 2OWIU:-"""'"VOl, AiJlt, 0'Im
39\lII C:OUl1 ~y........
Autl PCI"'I' CICI

..,. .:" .

ALFA ELECTRONICS (BOO) 526-ALFA/(609) 275·0220 » e.. ...."'''''''',,''''''- " u•• ,,"'"'

PO BD 808 . FAX:(609) 275·9536 WAlT( FOAfflEECATAlOG. PAIClSSUUCTTOOt...'U
. , X 9 Pnncelon, NJ 0854 Vl$(J,Mastel Cord , Amencan b preu, COO, Purchaw OIdef Welcome

-

FUNCTION GENERATOR
FG·2100A $169.95
02 Hz • 2 LHz kI 7 1Irv-

~--==.poJ. II'd lVof
1'4 dI!lClltor\, DC~ 2. lOY
~; Q-,OV l:l)lUlI RquIrq 10 l DOQ~

FUNCTION GENJCDUNTER
FG-2102AD $234.95
Glnlr-.1igI-.I II/1II II ~'iXlA
F~ (l)IJl1" 4 dlclil
"-tlrt m &nd CWOO lIIl1pIl1

SWEEP FUNCTION
GENJCDUNTER 329.95
O.5l.tlz 10 5 /,1Hz
Sw8iP: 1kI 10:1A.og 10:1 20lnS to 2S
AM Wodulaliotl
G11113 8lnI, VoboI CortIoI GI_.
QenIralor COrlJoI ~oIIgiI & I d91 eou....r.

AUDIO GENERATOR
AG·2601A $124.95
lCtU • lWIii: tI 5 II l'Q11
c:u;..£ IYn!II ..... 1~QII"_
~:t3"IOoI~Ioll"
~ PlfVmlI
(Up,I dIlcw'li:IIt O!l5'4 5IXlttl: • 5Wtl:

05" SCHl: • 5CICIIHz
~~:ecom

AUDIO GENJCOUNTER
AG·2603AD $239.95
~I ludio 19* Ami as ,IrQ.

"'"f ltq.ltl"q COIll1« lHz·l 5l».lHz
Sel'lltMry <5OrnV
For l'lwnIl Il'I:l IdWnal IOOJICII

RF SIGNAL
GENJCDUNTER
SG4162AD $234.95
GlH'OIfIl" RF '9W &1'1'01 ., s::>­
"..
F~ Cllllnw 1Hz ·ISOl.lHz.......,"""V
For nlmll lncl ,,'.,,!\II D\I,o;es

RF SIGNAL
GENERATOR
SG4160B $124.95
100 tHz·15OUHl ....M ~ &.....
~ 10C!l1VmlI 11 35 WIti:
~ lkltr, EDINII 5l:Itl~--

.,-
..
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To orderyourcopy call
BOO·272.Q674

Fax (BIB) 340·6316

The affordable,
True Analog/Digital/Behavioral
Mixed·Mode Circuit Simulator for PC
• Simulate circuits containing any com fnatlo of
analog and digital components. • Complete SPICE

analog simulator with extanded syntax. • Fully
Integrated eventodrlven logic simulator•• Analog
Behavioral modeling using arbitra/Y equallons,

Laplacetranslorms andlook·up tables.' Analog and
digital model libraries.• Graphics pcsf-preeesscr•

• Comparable to professional systems costing
thousands more!

PENZAR
DEVELOPMENT
P.O. Box 10358
CanOll' P, rI<, CA 91 309, (918) 594-0363

POWER SYSTEMS and accessories...
ALL SYSTEMS INCLUDE•••

QUAUn'
ffiM....

PClAT CO MPATIBLES

CODE RES992

.. Motherboard .. 1 3S 1.44 MB Floppy Dri ,"C

.. RAM .. I 5.ZS" 1.2 MB Floppy Drive

.. Cue .. I lOS MB Hard Driv e (IDE)

.. Power Supply .. Hard Drive Conrrollcr (IDE)

.. Keyboard .. floppy Drive Controller

.. 2 Sc:riaI Ports

.. 1 Parallel Port

.. 1 Game Port

.. 14" Mooitor

.. Video Card

.. Mouse

.. Window' N 3.1

.. DOS 5.0

.. FCC Approved

.. I Year Wamully!

Technical
Assistance!

Custom
Quotes

VIA FAX

ELECTRK"AL
E..-.cm.'EEII.
os STAFF

9:00AM-5:00PM
PACIFIC TIME

MON.-FRI.

COPAOC.£SSOllS
CVT crA' .
" 'IN suv :;;:0 ' 1:-
I.'\V '1.&.1 U \ 'l lQ
D'-U< tiM 01-\ 'I'"
o W ' Il l DlJ 'I"

PtO I IW

MISC.
I.\ -V I«YnW" lK PC um
DUS U ~
WI"'D:lW$'" J .l lIPGRAJlE l-W

HAAQ..DJUY.LS
I" .... IOl Ulo
I n l . IDE 1J..O'"
~1' ''' . lDl ' \6';1

ro lt'EJLJtll"UU
X'TIAT , \ :
a.o..BY Ttl'H. ' \ 1
H 'U. T'O'toU 106J
"' ISI·~"T1JP , ...

AT ''''

SCANNERS
Gl-'<llll OS<U" 'Ill
GtJ;111S ('< lU lll lAW

I'AP£-DIUVU
lu m" IlllSTO. »J'o
IIlWlN N STO $2....
IIlW1N Ito PUJS ':N

311tiDX·)} 3860X· 33 oIS60X·33 4S6OX-J3
~.- I VOA loI_ SVGA M_ IVOA M_

(lll2h161, .)'>1)1') (11124,7(13, .2~O!') (102 4 ,7(>8, .19 111') (ICl!4 . 7f>3• .m)J')
~.~ 4M B RAIoI J .\lB RAM ' ",a Jl.uI

$1614 $1111 $19'" .,,'"

HO DDfS
!«n co 1NTHl.~ AL ,.'"
:. ,., co fXTU,."AL ' 19
1«n 1"" "'~1lo'RC" fAA 'I.to
fIIlU)E\"TW~l-'<l)f<CV f \ llW
I.... ,., E\"T W'U.O;[l.l("V f \ tJ1 Q

EJ.O,.,.L.J)J1.1YU
J-," I _ II 106J
U\" 1::M1I W
ro-~ OOAL Sl 1'.o

l:D .JlOMS
CHl~>t'< CD! oJl INT
CHlSOf< C'DYU I EXT

386SX-2S3865:<-2$
I VaA. 1<1_ 1VaA. 1<1_

1 1(12."7,,., , )9I)/'J (I (lH .Thl, .JIDPJ
J M B !lAM 4lotB Jl.uI

$1454 $1566

""-"'lIDS
PAJIAIJ.U III
SElJAL Sl l
ATIIO OSIII'IIO) '~4

1 DRlVE !'DC UJ
4 oaI\"E roc Ll9

MlILTI·ATI" l ~l

HOEi l'OCl2Sl l P' IOI

Y.JDEO_~A RDS

OAK lll l ,~. 1SlIK U\I
OAK \>'>7, 10:1' ,111I. lUX , ?Ii
~AJI.A.OO E nu••1III. :-_ "16
PAIlAOISE Im •• 76ll. 112X U/I
'AaAWE lm.,~ 1M S1CH
, AJlA,lXl,E lm ' ,16I. 1M, "'I 'II ~

MENJ'01l 10.1' .11>1. l lo4 ,ET" '~ Si ll
IofONQ(IIlAJ'lIICS CARO m

".".
""~

M OrHl'IUI OAJlD$.a
»M;{·ll SlW
JMDl(.JJ (l Z'K1 tJ~

<060" ·JJlIml:1 ~.'0$1"... 11
~~

JIlMX·1S
Jl6 0 "·)J ,MK)
__ O,, ·JJ (&oIlO

6OA64
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P ro tee t ; v e Cases
Fo r Llodels 100. ISO. 200 _. $4 ." ~
Case For Model Pro 400 S9 .fl ft9OO9.'l

StandardF9Btures · Models 92,93, 94 & 95
• DClACVOL.TMETERS • ACJDC CURRENT .OHM METER
• FREQUENCYCOUNTERIII4MHl • AUDlBLE CONTINUITY TESTER
• OIODE TESTER • MAXIMIN AVERAGE MEMORY RECORO
• RELATIVE MODE • 1M HIGH·ENERGY FUSE PROTECTION
• DATA HOlD • AUTOSLEEP & AUTO POWER OFF

ENOINl!AHALI'Z!'R .....
Mod_l IS ' 11 1101 12

$19995

TRANSISTOR rff
CA>'''''',"""
/GOO "'-"'£II'
KELVIN......
2IX) "."..ll»d

$3995

COnpINwlI'I""" $lMrdIIId~~
WATERRESISTANT~ .. .. Uoc\IIIs crIr1.
2 YEARWARRANTY. YElLOW HOlSTER.
PROBES. BATIE AY. FUSE. STAND

COnpIN .." St-.IoI tIoIIMIn~pluI
LOGICPROBe. CAPACITANCETESTER.
TRANSISTOR TESTER, TEMPERATlJRE
TESTER.. K·TYPE PROBE. HIGH VOL.TAGE
WARNINGBUZZER

~'IIIlIh Sf~" Mod-' n'"""pU
TEMPERATUR~ TACHOMETER & DWELL
ANGLE TESTEt1, DUTY CYCL.E, 10 MEGA
OHM IMPEDANCE. ANALOG BAR GRAPH,
K·TYPE TEMP PROBE. AWOATOR CUP
TESTLEADS. INDUCTIVE PICKUP CUP,
S'TEST LEADS & CARRY CASE

TflANSISTORtR:
BATTERY TEST

KELVIN
.110010
150 Bole+

$2995

PERFORMANCE­
Mod_'.2 • HOl0'

$11 995

OIAOHOSTJC­
11104_1.3 1 $$(1110

$14995

KELVIN
• ••0017
100 Basic

$1995

CIRCLE 241 ON FREE INFORMATION CARD
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A COMPLETE DEVELOPMENT SYSTEM FOR

THE 8031 FAMILY OF MICROCONTROLLER S

A Pfk;e..Perfonnance Breakthrough...

READS (Rigel's Emb&dd&d Applications Development System)
with the R-31J board provide. a completehardwareJ80ftware de­
velopment and debugging s)"tem in one user-friendly menu­
driven environment which runs on a IBM PC host.

' E lECIRU:\IC E:\cwSCKt.,

SplitC8$e

Pr09'ams In the MC5-S1 language may be written, edited, ea­
sembled, downloaded and c1ebugged without leaving !tie lnt&­
grated environment Its adolanced features such as axt6nsive
menus and on-line help makes it ideal for beginners. The profes­
sional features, such as aJlomate holl<ey operaUon, source-level
debugging. history Nes, and a pow6rful cross-auemblEH' makes
READS I A·31J an induslTiaJ-grade development sys18m.

The R·31J may be populated with Intel's 8052 Basicchip and
sortware wntt8n in Basic for those who preter it

READSJR·31J with Usets Guide on dtskand exarnpl&progams,
is prlced at $130. A kit Is available lor $95. Add $30 lor the Inial
8052 Basic chip.

RIGEL COAPORATtoN

PO Box 90040. Gainesville Fl, 32607 (904)373-4629
ClRCLE)010N FREE INFORMATION CAR D

Complete lila inAkJminum, Steel& ASS
Also Hardware,Silkscreeoing,HandTOCl5
Ask us ebcet our Custom Fabric:ating
Call for FREE Full Color Catalog
(8OO)!lOO-'lJ21 (216) 425-1228 Fax

~.'. " ". '

Cage & Preamp
Enclosures

(!!!9jecf Pro)
1710EhTERrRISEPKWY TWINSBURG 011 WJ87

C1RCl£305 ON FREEINFORMATlONCARD

•
- '

Beige Bag Software
715 Barclay Ct .' Ann Arbor. MI ' 48105

Ph: (313) 663-4309 ' Fax: (313) 663-0725

---

\!O)' ..,..,""....
'-SG' ....----,-'1-..._.-
"~­\&>"'- -"'#7­...,--­_.~

:sr.".....-......1··. __

..........i. _ -.... .... ..•-A

TRANSIENT. DC & AC ANALYSES OVER 100 COMPON ENTS

• INTEGRATED SCHEMATIC CAPTURE & SIMULATION·
Now in use at over 20 major universiti es and leading corporations around the world.

.... .... - .. _---

ANAL O G & DIGITAL
C irc u it Des i g n & Simulation

for ltlicrosoft TV lfilldows and th~ Macintosh"

•

• $130 lea.
• University & Student Pricing Available
• Dealer Inquiries Welcome

6OA66
CIRCLE 300 ON FREE l"'fORMATION CARD



Call C.S.T. 11986 RIVERWOOD DRIVE
MONDAY Ihru FRIDAY T '-T'" BURNSVILLE. MN

8:00 AM - 7:00 PM ~~ .l.J.L'1N 55337

800.""'58' S-<1~Y FAX: 612-895-9454 ~

BUY NOWI

& SAVEl
,

INVENTORY REDUCTION
SALEII

" "--------- -

•••
<AU
<AU
<AU
<AU
<AU
<AU
' 30 .00
CAll
lJO.OO

..
555 .00
$40.00
S50.DO
$40.00.,....
$89 .00.,....
<AU.,....

CABLE 1V BOXES
CONVERTERS, DESCRAMBLERS & MORE AT WHOLESALE PRICES

- GUARANTEED STOCK-

DESCRAMBLERS
5 ••

$65.00 S60.00
$6S.00 SSO.OO
$79.00 $65.00
$65.00 $45.00
SS5.OO $43 .00
599.00 594.00
$49.00 $45 .00
SlJ 9 .00 $129 .00
$65.00 $45.00

NEW TBI (IMPULSE)
TB-30R 2
FTB-3 0R2
SA..B
SB-3 OR 2
SA3DF
OAKN.12
'"ZENITH NQ.FlASH
· HAMU N 1200 CH3

CONVERTERS
PANASONIC TZPC 145 575.00 165.00 160.00 CALl
SlARGATE 2000 170.00 165.00 '60.00 CAll.
.IERROLD DffiN.S 585.00 175.00 CALL CALL
JERROLD D N·V7 .".wlam. S89.OO SSO.OO CAll CAlI..
' JERROLD D Z-450 SS9.OO 149.00 145.00 CALL
' SYLVANIA TEXSCAN 4 040 SSS.DO S45.OO S36.OO CAll

(CH. 2, 3 OR 4)
'REfURBISHED AS NEW. CONVERTERS AVAIlABLE IN CHANNEL 2 OR 3.

<AU<AU$39.00......

COMBINATION UNITS
CALL FOR AVAILABIUTY AND PRICING

S329.00 S299.00 CAll CAll.
S329.00 S299.00 CAlI.. CAlL
$24 9.00 S239.OO CAll CAll

CAll. FOR AVAILABIUTY AND PRICING
Sl 09.00 189.00 CAll. CAll.
Sl 24.00 Sl 09.00 CAll CAll
S75 .00 $69.00 CAll CAll

COMBO SPEOAL - NEW TBI AND WIRELESS CONVERTER 1150.00 (5 wr QUANTITY)

NO MINNESOTA SALES
PRICES SUBJECT TO CHANGE WITHOUT NonCEI

ncn 01' IO\ta II ,,~~ ...... pr,og. wmtOUT"_ ...... --.cT -'10 CML C.~ NJo "lJ1U. 'IOtI....,- C>CCll1Oln< -.. lDC.OL'-'t:~ .......
_1'OllMl. KIMCI. 'IOtI1,lK. n lllOOfTHllHlVOT Ol' lAI<I S't'IIIIOJ(MlU lODUll.OlJll...... JUEVIIIOIl OftUlOllN<O~ ...... HOI'-""'Sf ......~C.__IN _ ntlloUCI.

' SCIENTIFIC ATLANTA
PIONEER
.lERROLD BASEBAND
JERROLD DPV7·212
·JERROLD DP5·DPV5
·"ERROLD DRX·3DIC
·"ERROlD DRZ·30IC
'SYLVANIA TEXSCAN 404~DIC

(ot. 2 OR 31
"OAK M35B(WmiVARI-5YNC.

ADD SIO.OO Pal UNIT)
"REFURBISHED AS NEW.

OTHER PRODUCTS AVAIlABLE: REMOTES: .lERROLD. PANASONIC. HAMUN. rocoa. SClENTIFlC AllANTA.
INTERFERENCE ALTERS: OiANNElS 2 OR 3 I VIDEO TAPE ENHANCERS. AC ADAPTERS: 12 lie 18 VOLTI ADUU' INSUU'
BOXES I MORE. FULL SERVICE TECHNICAL SUPPORT.

CIRCU 2SOOtl FREE INFORMAnON CARO
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Question: Who needs a Zenith Personal Information Terminal?

Answer: With all these features and the low price. everyone!

• AR:I. IIC 'j'f~ __

. .... )(lO •• nil-- .hroIIl"'" "'"· r- I . ... ....- • o.,.JIlI..-.,-­.,....Iw ..... -......

_ 2t _ 1IO _ _1....._ .---_ ...

;- - _...,. .......
___Ill ,1

..... 11..-. _.... .........
I/'

ZTX· 11 ·Z with RS·232 $75 ZTX·1·UZ without RS·232 $ 50

COMPUTER BUSINESS MART
10215 Buena Vista Avenue, Suite A • Santee, CA 92071

(619) 449-9040 • FAX (619) 449-7929
VISA MasterCard AM EX Discover COD PO

r .- 1

~
VISA

..:!
MASTERCARD

CAMCORDER
NC
PANASONIC
PVBP8018a \2..,2.3 ~1J'ClS

RCA/HITACHI
Full size
VH5-C
SONY

""NPSsm
AllBR.UlD5 AVAILABLE

CELLUlAR
MITSUBI5HI SlU I
NEC StUD

NOVATEL , UUD
PANASONIC StiJ .
B'91'tone krt$ nUl

MOTOROLA ,~:.

" FUP" n U l .

MOTOROlA
HT3GO 7,2"' 1600mah 145.11.
HT90 12.., ~O man nUD
HTUO12.., 600 mah UUD
M1'5oo15.., 500 mah UUD

IlAOIUS
1'-10500 mall stU D

INSERTS
KENWOOD

PB-21 sun. PB-2S. 26- LUJ I

, SABER
7.2.., 1100 mah nUD

SPECIALS

ICOM·SAISAT
tcOM-72A CHARGl:R WfTH
8144 (EllUl'l.)--3" Higll

7.h rtt llXlO WJi SUS,DO

M

BI4S8 (Equiwl :r High • leoM
lh l4600MAH S1~ .DO Bp..3 S17Jl.ep..5 U UI

~1'l!!,8p.. 1. ae.e

BATTERY-TECH, INC.
28-25215 PLACE. BAYSIDE. N.Y. 11360· FAX 718-461-1978

800-442-4275 - N. Y.S. 718-631-4275

• ALL BATTERYPACKS · GUARANTE............ ,-lAVE THE ADVERTISED CAPACITY

SEND FOR
FREE CATALOG

DEALER INOUIRIES
WELCOME

ICOM II KENWOOD
15132..,1200 IIIiIl nUl
8596.., 1200 mall nUl

BP1 13,2..,600mah nuo II.~'
BP8 84"" 000 mah 151.00 II
SNSAT
BP82,8P83
BP83A 1.2.., 150 mall
BP641,2..,10oo fNhI PBl 12.., 1000mah nUl
BP85A9 6"'~O mah KN B472..,22GOmah SSU D
8P858 12'v 600 fNll PB6 1.2.., 15{1 mah S41.01

PB11.2.., 1500 mall nUD
eee tav 7SO mall nUD

YAESU
FNB-2 .., 500 mah Sl U G
FNB-2 .., 600 mah sun
fNB-4A"." IFN B-l0512 .., 1000 mall
snn"." IfNB-1 2S 12.., 600 mall
uu .
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" ,

TIM ELI rt~wI··~g
ONn doolJc onl y:t!SA: (!I:lO) 872-U7e CA.: (~I %1).9'l71 LA."T~ 1Il1o: 0 1012'11'""12

Liquid Crystal Displays ......... MIcro Terainal WOW!."" '" lCO_ I"· VDC) ·""'~1' 0 . 1, 3 lor $25.- 1& . 2 $8 00 Iny~f~ RS 232 pert • Cari COI'lYlIlII'IaIe =
20 .2 $ 12 00 24.2 $1 2 00 w'th uOl h.r l,I,crOl l1 lT1lnal • Ust by II1tll II .....,

32 .4 $ 20 00 40. 2 21orS25 00 . lec1/'01lc ncleOock ' ~rd !T'IO'CJl)fOCn$Of.

40 X4 $25 00 ex2 55 00 dala IV.M(32I(Jn VICl90 Fl)J,4 (6«1• CompllII:

SV PO_' rvqwed • Built In C-MOS LCD O"lYer & con.-oUer·
bulh in d..gno'lits , nd PI up capabifillU . · OfIO'na1 $99 00

Easy 'M icroprocessor" Interlace ' 98 ASCII char ac ter
n llllll)ll lor POS 1IPPIic.a:JOl\J. ' display $llI .allll (256 I .-

ooneralOr ' Certain models are back/il. caN lor mom info. 128PJtII.I [)In: 8.3"W. 11't, 2'H. (WlPl lCO~ '*rfC . 1.11
_._-- . -- ....... - ~ - .... .._..'

MAGNETIC CARD READER $25.""
~6"COLOR MONITOR WJ).(OO) , nc:tldo, : • 20 c:h;;roct&/ do l IT'lCIIfbc dsploy 'WltnU apho-run.nc
Rot~. wo. :tOO Ootlnohotian . CCA" H.aol.~\lo ' UVDC !~ • kt \"PCl"'&l lolln f\JI d;:Jho-ruT1lo11c entry • -..pactt J.II
~. 1m IlliaHori.LFr~ IUVnt.~~.~Fr.....~i VOCIO.5 Amp POWelll,f)Plv • lIIcrd:rd lelephool W erfoe t ,xt..-on

. ~........ ...~.~~~-'....._- ~.~~...•....,•...'. :~~...'.~~ ................" COld . IIhl.rn batletycnclllat.eooe sped<....

Tes t Ben ch Sy stem $129.; AMPRO- LImE BOARD PC $79."
~l. to HU 00 ll<Iwd IH ld 51,,",1 • ~IJ>A&I 'lapp,

28'· 12 CMlpultt. Idtal for the Iwld}rnan, gnat ror tbtte5~ndL CDat raU . , )6Cl/ltGl/I .~II. I_ • t ..d ..1 port l ..... 1 par..U.1
bo:Ws:"1%~\WllOopl ·buil \llP1.~_ YCA.-.... ' 1J,A,JV,....... pon • l.o1t>oU d 1",, "1 I Spou" Ovlpot • Iu SCSI _Irall. , Soch1. •
t-4~ ..SIott·"",",,",," . 1 .....,. 1~I_pIIl.klJb-I . [(5l.D1

. .._dod; ' (Z)16\:il_QlSllf ll:C· 1:!!lI: 1IlI"'~o.WY "'1iP' ptt ri
1, . 1... """""'-I ,.1 1 gu tratloo' l • Ioard It u. 01.. ot .. ~ .n·

..-.llot--.l'""_ ...!lIIIlIOdoriBl .....__ __MUJ tl"PPl' drh• .• ....&al, ..... .....,.,n . . ..U. I. ~ I ... t_II• .

ADAPTEC 4070A,RlLjw4000A '"FM) I LASER DIODE: Sharp partl , LT022I1C I
SCSIController, your choice $60.llll. !ImW d 780m>.*ge Ir~~ $5.IIl

IRMA BOARD Obk $99." Magna'tOll; EGA Color Monito, $150.00
lFob321O~ 'VSf..... to IBM PC .:w okIIpid'L lolodol ' SCU0S3.EGA ...", ........

~
aeo • as.• Single Board 186Co..pol'" H ARD D R I V E S
no. $15.-

~::r~_$99.1Il lott~~ $50.00

~
12 Mb $55.-

~::r~_$125.1Il
(H.lf H_!tllt. IT106 C.. ,.t..1Io1

1.44Mb $55.- Zott~ H. ... P rtw. s9o.oo

S.25·I:o_ oI IoI 72CJ( or ' ._ ...._17 • .<11'.
lIoUl. .. IS llliloL"" into. pool;". bNkpl. ... 10 .... 40 K1> 101 ........ - wi .. ,",,01.nd .-. wlUlI b or m. ......,. Oil _rd.

......... 640 z 200 LCD $29." Sony Trlnltron NON·ENCLOSED TTL1I0NITORS
1M ..... Ir""~ lor "" lo~ TllCOoq,lcp

9' Enclosed COLOR MorjtOI~ Comes~r::t . l'Not lA~~~
~.e:..- boo;rd III gorwtYl _ en!~ t IIQ.Rf'Cf 1 laiz.}Nt-( 10 do4J III coI.Jm.
rd~ ll1I lr 1;1_ n~l.Q). Yw h:tJG.,.
~brb-....mg ........~to .... ,"- lTf. loI0d0l CP09000 • OJA, &10 l< aoo S- B lack & Wh he ..................$3 5.00

640 J: 400 LCD $50.- $eltOpol JI647"
~.2& dol; plt<lh • 110 Voila 7 loch (~~ .•....... .... ..$29 .95
(~r to RaB !rlpu c . ~ plq) 9 inch (Armor) ..... ...... .... ......$29.95

Prot.... ProNol-4 l1odol pl347 lil<lphlc & fllphanumvrlc n'Pt9'rWhIIo VGA MonK" and .....
Tokoa RIa~ Board $79.11 Uquld Crystal Display In c ro d l b l e $99.lllI @
16 bll - 4 Mbps • IEEE 8022 ~nd 802.5 4 80 Dot:ll: 128 Dot . (80 Z usUne) VGA n-Wlot ....,..•• --$65.00 ~

rompo llble · twisted J><1IIr • intcropcr- US•• e. eh. or :I rol' 20.- VGA card_~.. $3A,OO
I ble with IBM Token Rir>g N"tWor-k on..-et b ouc! ...an.ble $60.00 Nel.: VGA c:ord wll nol~ In a 486.

The 'lip" In The 'lik" v' LAsER !'RJNTER $45." v' 101 key Xl byboord___..__$2.c.oo

~
Ina .~nt cco S<:A1<>"ER AssEMBLY as key 'C/ATteyboo'd____U.t.OO.... ,~ " - $19.00 A-=bl, tn.ended" " -.prtrt", . 111<'"poIn<m _ JII oidnI-.l 1ll1oe.~ an:IIn- Xl~ dm. conhol«__ $39.00

. , ol.096 . "'....rot CCD -----------------.~\' n: ...... j $29.00 He.l'c ~TlIbeol OMwlnaL DUlpulJ $" .- '" Had dI1Ye~ toPlo12 YII '"'" t 19.00

P OWER S U P P L Y S my: PC convertible printer $75.00 HP100r~ • .UW;I ' ;0 00
_W.TT I3.at~·~o6V.!iOA. .lrl PC~ k.,t.o.nl _ _ --t:I4.00 ITWlllpoo*~ I '"" mollilcr-ssuaOIA.·'ZVOU A.o.--n:'T L" ·Wl nl
li"AnlJllll"OK$l IJ:Il«l.~~4"'_"",

Fe CGIII ' UlbIot LCD_ _ _ _ ___ ~

IBM 3iO optillIl xrlid AT~lIno. bou dJ$SlI.lIlI
_aod'IICI' l~~th: lS"L! a.!'W I T H·()4o.E

PC COTfI"n'tlble Modnn •______t2a.oo

,J9i.H.~A. .m0 n 5A. -5>IOG(l 4A. .11YO lloQ.S l to_ HOJ"'" compaUb/otI IT Imb..- I'D"~Crlmpal~' moniIOfS::lUO

14 1111 W. ARTESIA BLVD. GARDENA. Cot. 902 41 Minim um Older : $20 .00 Minimum ~Pi"~ hand ling charge

0rlIlll' desk on ly: US A: (80 01812-1l118 CA: (8001223-9911
15 .00. w. accept cathiert dteeb. or !SA. No peflOl'lal
d1edts or cexTl . CA relidents a6c18 .2S'" Illes tax . we ar e not

L.A. 80 Ted'iMal lnfo: (310 ) 217-lJ912 · Fu : (3101532-6304' retpontibl. lo r Iypgrephical erro~ . AU me rc:handte IUbj&CI 1O

OEYIHOOIRIES WELCCl'lE· 2ll'% Retl o<:k!1l9I.. lot rlllumtd orde,..
~sale. PtooneOtdera Willcome. lo<1i ign orders requir e apedaI

ll'lg. Price s l ubjea 10~ Wl IhOl./l l'1C)noe.

CIRCLE m ON FREE INFOAMATlOtl CARO
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CIRCLE 27.. Of! f REE INFORMAnoN CARD

.tuoU
($l.00IF C.O.'.l

lie " _ AJ:a"'oli

ll'6'W." O/FFfIlf",i~ SUlFI'ICI Io.O..NJ
TRANSMITTERS Ho\VE CRYSTAl..-QfAA scx..NJ
25-lURNllNINGlS5TMl LE. AA\.GENDJT 500FT
ROQM MICROPHONEVUSION IMC4 F$39.95
M.JTOSWITCHPHONEVERSION IMC4T$ 39.95

MT C .-.s~""'f

International MlcroPow~r Inc.
es Palm Drwa
~CA93010

1-800-992-3511
ORDERS ONLY

.. doN:l . a

DR. "CHIP" MUNK SAYS

( '".,

Hundreds of "Chip" experts agree with
Dr. Munkl TECI'S PC based micro­
controller development tools are the most
cost effective for veterans or beginners.
Now, the same prodncts used by the
worlds largest corporations and unlv­
ersities are more affordable than ever.
Our prodncts otTer many time savIng
features, a 6 month parts and labor
warranty and toll free tecbnlcal support.
Call today for a free information package
and price list.
680S PRThtER FOR BF..Gl.'':\F.RS. •• ••••• •• • • $195.00

6805I68HatS/68HCIl CROSS ASSF.I\mI.ERS.• ••• $99.00

6805I6811C05 SIMULATOR I DEDUGGERS $99.00
6870SPJ,P5,UJ,U5,R3,RS PROGRAMMERS FRO:\f $J.I9.00

6811C70S/68lIC805 PROGRAMMERS FRO:\I $395.00
CO~IPLETE PC BASED DEV. SYSTEMS FROM $.1-19.00
iJ8IlCDS'6BHCll RF..,\L IDlE DILUIDRS Fltml $895.00

TECg/
CALL TOLL FREE 1·800·336·8321
The Engineers Collabora tive, Inc.
Rt #3 Box 8C. Barton. VT 05822 USA
TEL:(802)525-3458 FAX:(802)525·3451

RfD£TE~fU.VlCEVC£ r;

4 )[ K, SENSlTM M HIt LNT I..N:tR S100.00 ,
PUTIT....I'IIIQX, -co OO.1Nf· I.W1'SI'IGOOO
TllmSMTTtR l.OOJOR USE TO 11.A"<E StMl..l.
TlVNSMlTTERS. ~T P1TOi ""-'M

T J!f lMC4Rf III

OlleLE 2~ Oft fllEE INfOR.....T1OH CAIID

SEE WHO ISCAWNG BEFOREmswERING PHONEJ
PllEVENT U'~.JTHOlaZED eccrss MODEM. BElS. 3-FT
Pr-lONE CORD ... 3-FT 1lS232 CAaE. UNIT ......s NO
DISPIJ\'( US6 COMI'Ul"E~ SCREEN MfE."D (SOYE
COMPORTSOFlWAAf 1lE000RfOJ
PCASSYWISEPE AATE CABL£S IMC4KS39.9S
fUllYASSEMBLEDnESTEO IMC4A, $4S.50
SOFTWARE Sl-OWS o.u. DATE. TIME.~ CODE.
PHONE NUMB:R YI\lES I'U o.us TO CWSK. '18M
CQMP....Ti8lE·COMf\JTE~ORLN'TOP
TSR ' PONJP-WlNOO\VSOFlWARE IMC4SW$1.50
It-lUl l I.t. _01A1AILlI 1IIYt ll'l'W_m VIT . t~UI WIT~YOU

lWLn ll PIIOII CO.'Anl
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NEW
NEW

NEW

NEW
REFUR

REFUR

REFUR

PANASONIC-145 CONVERTER .
TVT-3 DIGITAL TRIBI ADD·ON .
For most Jerrold systems

SCIENTIFIC ATLANTA 8580-338 .
Converter/Descramble r

SCIENTIFIC ATLANTA 8590 .
JERROLD STARCOM 6 (OPV5l .
converterI Descrambler

HAMLIN 660005 600-3-M .
MlD1200 Bullt·ln Converter/D escrambler
HAMLIN·MLD-1200-2 .
JERROLD DRX-3-DIC .
aunt-m 5B-3

S 10
$60 $57
51 48

185 179

250 240
155 149

65 55

25 20
89 79

USED CR6000 29
USED DRZ-3A&B 49

NEW
NEW
NEW
NEW

M I SCELLAN EOUS CONVERTERS
ODD LOT $50
TV-86-3
EASTERN-3
STARQUEST-3

MISCELLANEOUS
Jumper cables, Remote controtror most Cable converters; InterferenceFilters or any channel.

90 DAYGUARANTEE- Inorderlor the 90·day guarantee to be Ineffect. thiSIormmust be signed and returned.
FOR VCR, SECOND, THIRD, ETC. HOOK UPS

o YES, I agree - all units are to be used or resold In compliance with Federal and state laws.
Signature Date

HOURS: MONDAY THROUCH FRIDAY 9 A.M. TO 6 P.M. EST

Phone NO. _

msNOT THE lPmNnON OFB& 5SAl.ESTO DEFRAUD ANYPAYTElEVlSIO.'II OPERATORANDW!: WIll NOT ASSIST AXY COMPANYOIl INOMOUALINOOI NC TH ESAME.

state _

46518van Dyke #101,Utica, M148317 13131 790·7896· FAX124 hours)13131739·6047

Name _

CllY -..,.-_

Zlp _

Address _ f
18
'"m
[

~.

'----------------- ----1 i
CIRCLE 217 ON F'REE INFORlU,T1ON CARD
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PRODUCTSGREAT

MULTI CAPACITANCE METER.....,.. ..... ....,... . ~.", .~ ~_.:.::..'"'t::"=' ·"", _ _t _ ....
' . _ "__ · h:lll _r ....
r::;'."::.-lo1O_....... ~.....::::.::.:;~"'--"'--. --_ ..... __ ~_.. '__i""'_"'_
__"" """' _, _ (l.E _ l

· ,.. ..... t · .1JI cIgIlO.5W'd>lCD ~. *<lI~a'Ol"" ~fIlI,O.
-"" 1Ir -, ~ q*;noI II; _.......-- iD'~""l*l __....

1l>Io_ OO' '' .....
- c.;p ..-,~ ...._ 10-..__
~~_ ....
: - - --:'\1' .".
1O~_ U!"ll

CAPACITANCE METl'R

B.S. & M.S.
In Computer Science SDK·386™*

_ _ ....__e-.

'._"EPI'IOIoI"'_.~_""e-"_,,,_fW.<.W_
""C~..:~~

AI$O aYoliabla:
The 8 Bit SDK-8S

Tha 16 Bil SDK·a6
Coming In lala 1992:

Tho a Bit SDK·51
Mlcrocontroller

Loo~ ~"<I 10' "36."" S66 p".dueIS

....-._--..-
32 BIT MICROPROCESSOR

TRAINER AND
DEVE LO PM ENT SYSTEM

UROA. , lne. H.. Add iIIOn., Pro<Il>ClI:

80 .. noo ouon u n o H OIG t1S P

With Cross Assemblerslor
MS·DOSComputers

CIRCLE 302 ON FREE INFORMATIONCARD

NOW . TME AU. NEW URtlA., ltoe.

CALL URDA®. INC.
1· IlJO. U ..1l511 <I, . 12·183·8732

-­1::.-- ....
IlU) M;.iOio-

COMPUTER
SCIENCES

AMERICAN
INSTITUTE-

•Approved lortuition renecrsemeuby
leadingcompanies

- ALL COURSES THROUGH HOME STUDY
- Jrcreese your
earningpower

• ApprovedAda course

.",,'"
Forfreeinfonnation call:
1-800-767-2427

....__._­---- ---

Prototype it....... FAST!
' -,' ·F ',' .-=-""':::'*.:.:.:.=:iii~ e:..:=lil .......__. .... ' - .. ~.._--
" ' 1 i;"'1 :::::.'7...':::::::., I~'~ ._._........._r~ l ... .... __..__.

$99.00 _

ThePocket Programmer
The portable Eprom programmer thai
uses the printer pon of your PC instead
of an internalcurd. 111c software has 24
easy 10 use functions and programs
27/251211 /bR764 & Cmos from 16K
(2K x 1I~2M C256K x II) Eproms
(32 pin soc ket. UpG rac.kable 10
IIMeg). Adapters available for Meu's,
40-Pin Eproms, 5-G;\Og and Eprom

Emulator 10 32K x 8. $12995
1.' TRO"05. rsc. •
Bo~ 1372.' M d $3.00/,,, ,hipping.
Edllard!;.' illf, KS 66113 Addentar coo
(913) 4!2-2~ ~7j(Ji"'<ll'" CJwr~

The Time Has Came...
...to ...00 fQl' the 1lUeI\ oopy of !.he l'roe
Consumer Into rmauon eatalog. tt I1atlI more
l.han 200 tl"88or Iow _ gtrv8nunent
publ1caUona. Send your name an d Il<1<1.-e to :

Co...wne:r lnformaUon C8J>.t<u
tlep&rtm..., TH, Pu. blo, Colono40 BI OlXl

U S, Qenm.,.l SeMoN~.

: . ....
Wespecializein awidevariety01technical
informalion, parts and services for CB
radios. l D-Meter and FM conversion kits,
repair books, plans, high-performance
accessories. Thousands of satisfi ed
customers since 1976! catalog $2.

PROFESSIONAL MODELS
aseabypolice andbaseballscouts

Groat llO'IecIion of new,used, a nd reconditlon od high
ta ch epe ed moo.urlng eq ulp me nt, Te. ted e nd wu·
ranl ed, $239 and up .
AS- IS RADAR fOf hobbY's t . a nd e xpe rimenle r.. aVIIIl·
obloaI rock·boUom p4'lc....
" How RADAR Wor b , " a compl et e g uld.. 10. p....d
measuring RADAR Is ovallable IOf on ly $3.95 ppd .

I'RE€C4TAlOG _ CREOITC4RO$& a aOs

AIS
921 N. Columbus
Spiro. OK 74959
918/962-3349Kustom MR-7

movingJstationary

RADAR

60A72



PC BOARD SUPPU ES
Copper clad boards
tor use with TEC-2OO
22·250 3x6 " .62
P1-36 3X6 2.03
22·260 4 X 6 2.Z7
22·261 6 X 6 2.88
22·263 6 X 9 4.08

POSrTlVE PRESEN­
SITlZED PC BOARDS
22-330 2 X4 $3..83
22-332 3 X 4 4.40
22·334 4 X6 5.78
22-3366X6 7.60
22-338 6 X9 9.63

TO LL FREE ORDER
HOT LINE

1·8004 23·0070

WITH TEc.200 fiLM
JUST 3 EASY STEPS

1. Copy cltcul1 panern on TEe-200
fi lm using: any plai n paper copfer.

2. Iron film onto copper clad board.
3. Peeloff film and etch.

ORDER TEe-200-10 fOR TEN

I DC'S PARTSWAREHOUS! jjiW!
U NIVERSAL DECODER (RE M AY 1990) IC.
CD22402E 7.95 CA3126E 1.95 NES64 2.29
LM733 .99 74COON .29 CD4053 .50
LM7805 .50 LM78 12 .50 LM7905 .50

18UhCHOKE.39 3.58MHz 1.00
ORDER ABOVE ITEMS DIRECT FROM THIS PAGE

A grea pr to en nco your benc h. ThIs handy Iinle fu nc­
tion genet. tor ha,. built-in buffer IImpilfto" . Uecade range
H llICtot .-Mtch that cov.... 15 hZ to 25 khZ, oulpll1level con­
troland func1km switch to ..feet olne, .cjue re, or triangle.

FUNCTION GENERATOR KIT ORDER FG2 KIT
$19.95

WIRELESS FM STER EO BROADCASTER KIT
CAT. NO. SFM-II $19.95

OC·S.UnewFM steree rransmm.,
(h Is bued upon the unlqUII BA1404
ita reo~er lntegr.tod Circuit
hid Includ.. all the COfn!MXcircu itry
o ;enerata the ~ereo algnal The kI1
ncIudes the newapedellC, • :sa KHz
:rynat, circuit board. and an the arMli
:ornponenu. Thla faclnatlng prOJoe1 wfll provide many hours
l'I'enJoyment .. you r.brc.deelt your CD/VCR/casM11e Of

ltefeo brc.cknts from your aa1~IIt. ays lern thnl your high­
luaJtty FMhomeor auto stereo system.

UNIQUE IC·.
NE602 $2.00
UGN3013 .98
ULN2429 1.75
ZN414 2.00
XR2206CP 4.75
XR2212CP 4.75
MAX232 5.40
ULN3330 1.50
ICl8038 3.85
ICM722GBIPL 23.50

M O R E KITS
3 DIGIT LED DVM ONLY :r X 3" READS OTO
100 V DC ORDER DVM3 $19.95
fM WIRELESS BROADCASTER FMI $ 9.95
8038 FUNCTIO N GEN. KIT FGI $ 9.50
SEQUENCER PROJECT SEQKIT $ 9.50

CHRISTMAS TREE PROJECT
Build thIs uniqu e seeso nal project and have
en unusual co nverstlon piece. Powered by
two D cell" 17lEDs nash In a seemIngly ran­
do m taehcn. Kit Incl udes everything excep1
benerl es. ORDER XMASK IT " 6.95

TO ORDER fROM THIS PAGE CALL: 1-8Ol)..42J.0Q70
SEND MA IL ORDERS TO:
PO BOX 3203 SCOTTSDALE.,A2. 85271

7G-WATTSTEREO POWERAMP
35 WATTS PER CHANNEL

Now you can boos y10ur low power car
steeee with tile new PM-35 module tl1 . Each
mod ule can provide up 10 35 wan s per chan­
nel whit operating from the vehlcle's banory
Imo a 4 ohm speaker ayat em. New hI-tech
power OIHlmps ara used In a unique clrcul1
10 Increase voltage awing., th us more
power.Addt1lonal mod ules can be used to In­
crease power to 100 or 200 wanS/channel.

ORDER PM.35 KIT $19.95

DC ELECTRONICS

!
I-

ICL7106 EV KIT LCD DIGITAL
PANEL METER NOW $24.95
The fe L7106 EVMit bnod upon.
3-1/2 digit N O conver1er thotlncludes
all the circuitry to build II d lg ltat penel
meter. Opera' " trom . s-v banery.
Includes LCD, 7'06 Ie. circuit board
end loman pam. Builder mUlt add
, es 'otors to expa nd 10 multl-mel er

POWERSUPPLY KIT
PS·l $16.99

ulput of th is. JI'OWtr supply l~ eon­
Inlously ndJuslab ll' from 1.2 to 25V

• Till' LMJ I rr voltll~1' n'f:ulolor
rovldl'Snulknf ngulnllon ond
ppk I"I'jl'dJ.on. Ind udl'S. 1 A

ran-dorml'r. PC board, Ifi\tJI7T, 2
Indlnll posts. lind all smn ll parts,

~~~
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GET ON AMATEUR TV

fDrfMUHt:ATDIS SPfClAlJS1'S,II:
Q".td;.. "0rat9L CA. 1IlZlllI6-&2SIl
~(7'loI ) MI-mI .fIJ((7W)"'~

Entire USA 1-800-S54-o547

ClACLE 224 ON mEE INFORMATION CARD

YOU CAN PASS THE CODELESS
HAM RADIO TEST AND WE

GUARANTEE IT!

You donl needto take a Morsecode test
to transmitTVpictures. Thenewno-code
ham license andSecrets of ATVis all you
need 10 gel started! The book is full of
useful informalion on equiprnant, refer·
encematerial andwho 10 contact Order
ATVSecrets for only $9 .98 ($2.00 S&H)

It's easy and fun with the NARA Educa­
lion Package. You getDonStoner'sHam
Radio Handbook. IBMor Macintoshcom­
patible software to lest your knowledge
afteryouhavestudiedthebook;anexten­
sive list of Volunteer Examiners you can
contact, the FCC Rules and Regulations
for ham radio, a copy of Amateur Radio
King ofHobbies. piuSa bonuscopyofour
journal, The Amateur Radio communes­
tor,by mail. The NARAEducation Pack­
age is only $29.95 for the IBMor $49.95
for the Mac version ($3.00 S&H).
Join NARA today and enjoy the exciting
worldofhamradio- andbeginnersdon't
needtoknowthecode!Aone-yearNARA
membership & subscription 10 The Ama­
leur RadioCommunicator is only $10.00.

P 'NARA •
~Al.W'R.MrVbO~

P.O. Box 598, Redmond, WA 98073
Orders Only 1-8OQ.GOT-2-HAM

Inquiries (206) 869-8052

Knight Patrol"
Talking Home Alarm Kit

A high end alarm system _t an _Ilordable price!
Fe.tu' " Include:

•~ ......... burglata lWay
• Sf-.. ot \tie 8fI PCF ll200 Speech S)"'llhMil«
• 21 Sentof~ 2 /.rfI'IInQ ClrcUts
• 2 F.,.. Wall Aucl;o Amprrfiefw
• ......lbry AIamI
• AMI r .... 2.. HI. Clod<
• A 1GIIl , 3A AoiII¥ 0rQliI b' s.- II;.

• AIer\ISlIep~~~-,
• lHI*f Uemory(-w_,
• Ul DoaQtIclIbcI , P\ri:ImIaI'IClI~
• McI~ Concrlllled
• PIM...c F--. 'obioI
•~,., muc/'lIolOREI,_......."_.- ~::..'"..=.~0:.:;:..13':01 h
~1II__ ee- '---"RUOQ. "l1OJO a I K. lCA__.,.
IU).~ _
S410Q -...:tJonOII __

fVr<S SU S • su os • "1_

HANDS-ONPC REPAIR TRAINING

ClACl.E JOlON mEE INFORMA11Of4 CARO

NAC oilers the highest Quality advanced training available lor PC
technicians. The component-revel course and its documentation locus
ontheIBM personal computerlines. from PC to PS /2.peripheral devices.
andcompatibles.

• Diagnosemotequickly and accurately. complete repairs faster,
and reducecosts.

• Discover betterdiagnostics, partssources, newtrouble-shooting
tools and test units.

• roll-free technical help line and parts-locator line. free update
service for oneyear.

• Used by GTE. ITT, Xerox, TRW, McDonnell Douglas, government
agencies, regional Bell companies. and many other firmsofall
sizes.

Experienced technicians. supervisors and trainers olten comment that
they learned more inthefirst lewhoursof our course than in allof their
otherPC repair trainingsfut topether.Many say that the documentation
aloneis worth the cost 0 uaininq.

Our l ive-dayAdvanced PCMaintenanceCourseis olleredinmajorcities
around thecountry. Dedicated on-site trainings are also available. Call
wilhout obligation 10 get a course outline and dates for the classes
nearest you. (BOO) 832.4787

2730-J South Harbor, Santa Ana, CA 92704 • (714) 754-7110",
NatiOnal
Advancement
corporation

~

i
!

1 ...
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f95 0.00

HEWLETT-PACKARD 8018A

f2650.00

serial Data Generator, 2048 bit,
dual chaMel memory, variable word
and pat tern length, TIL, Eel , (M) S
compatible, programmable, pros and
mixed data

+I HA Y SPECIAL ff

HEWLETT- PACKARD 35868

Selective l evel Meter makescarrier
measurements to 32,5 MHz, voice
Channel measurements from 50 Hz
to 100kHZ, works with the 33368
level generator Optlons evafleble.

MAY SPECIAL f2 95 0.00

WANDEL & GOL TERMANN
T5A-1 & 58A - 1

Transmissi onSystemAnalyzer with
Single Sideband Analyzer. FreQUency
range 100Hz to 1eo MHZ, 5 modes
of measurement; scectron analysis.
Network analysis. Selective level,
oemcoclat lon, Phase jitter. Specs
avatleble. New cost S40K

f2 75 .00

TEKTRONIX ON SO,

'11':1' Voltage Probe. mease-es uP to
;0 kV peak pUlse, 1000X, UP to 20
;V Dc.. peak Ac, 7SMHzuseful
3W. compensationrange 12 pF to
47 pF.

f 250.00

TEKTRONI X P6015 NEW

DANBAR SALES COMPANY
870 W. CIENEGA AVENUE, SUITE I

SAN DIMAS CA91773 ' '" 104" -4 '. .". . ' .. MG")")f~: W',W ",,-;.J~)'~"lf. : WJl: • • ,~-' "_ -~__. ,,, -"':%4#',,{:' "
592-2940 FAX (714) 592- 951 8

)191ta1MJltlmeter, measures volts,
current . restst ance.ano tempera­
ture. 0, 1 ~ Dc voltage accuracy,
4112 digit LED display. Autooolarlty,
fully Isolatedserial bed output.

HEWL ETT- PACKARD 204C TEKTRONIX A6902A ISOLATOR MARCON12J8012J82 /1

SIneWCNe csc tuator, freQUency
range covers 5 Hz to 1.2 MHz In 6
overlappIngranges, sol1d state
unit.

Two toceoeroennv Isolatedenamels,
high voltagel high CMRR, VOEcert­
rneoto 1500v/cnamel.

Spectrum Analyzer, 100 Hz to 400
MHz In 1 Hzst eps. This Spectrum
Analyzer comatnesexceptional
amplitude accwacvandhIgh
resolutlon 75 otm .

f , 75 .00
U50.00 f500 0.00

TEKTRONIX 485

350 M-iz Portable oscmescoce, dual
trace, I nS/dlv sweep rate, 2. 0 ctv
nS wrIting speed, swttcnenle I n~t

Impedance,

HEWLETT- PACKARD 3582A

,02 HZto 25,S kHZ, transfer nne­
tlon macutuoe and phase measure­
ments, coherence functlon measure
ment, accuracy Is within 371: of
dIsplay centerfre~cy, Includes
0.02 Hz resolutlon, CRT readout.

TEKTRONI X 466

100 MHz oortenle storage csctuc­
scope, 3000 dlv/ uS stored writing
speed

$1300. 00 .f 1/75.00

aRCLE: Z35ON FREE INFOfUiIlATIONC>\RD

f5900.00

WE ACCEPT VISA
AND MASTERCARD

TEKTRONIX POWER MODULES

TM 503 $200.00
rbree-wtcepower mOdule accepts
a11 11'1 500 plug-Ins.

TM 506 f300.00
Six-compartment t.nltprovides
power to operate any of the TN 500
modular plug-Ins

PLEASE CALL OR WRITE FOR
OUR UPCOMING CATALOG.

WANTED: ELECTRONIC
TE5T EOUIPMENT,

CALl~ FAX usYOOR LIST.

TEKTRONI X 790 4

500 MHz Oscilloscope mainframe
wttn the following plug- Ins. 7A24
dual trace enourter. 7A26 dual
trace amollfler, 7865 delayIng nee
base, 7860 delaying t ime base.
Includes a mewal for eacn plug-In

$200 0.00

6OA75



ELECTRONIC SHOPPER CLASSIFIED

MISCELLANEOUS
ELECTRONICS FOR SALE

TV NOTCH FILTER S. BROCHURE $1.00 ,
MICRO THine•• BOX 63/6025, MARGATE. FL
33063 (305) 752-9202.

REMOVE TAMPER reeeten t &eCUrity scwws,de­
I\p;a 3O-pc. sal $29.95 piuS 54.SO $&.H. Send
SASE lor more lnlormation. S unset Electron ics,
12145 A1la Carmel Ct., Suile 250-139, SanDiego.
CA92128.

pH METERS, PoclIetIvDe replateslitm us paper,
automatic calibralion,"MonllOf swimming pool ,
drinking walet $49.95 each. Free calaloa ana·
Iytlca l. flow meters. FOC· RE, Box 211055,
Mell1phis, TN 38122-1055. (901) 323-0278 Fax
(901) 323.0458.

CABLE TEST CHIPS. 5-A 8550, 5-A 8500
310, 311 . 320 . 321 (.pecify) - $33 .95. S·A
85801338 - S69.95. TOC()m 5503/07 VIP ­
533.95. Slarcom 6 - $33.95 . Sterecm 7 ­
$49.95. TEl ECO DE, PO Box 64 25-SH, Yuma,
AZ. 85366-6426.

THERMOPLASTIC MOLDINGl Multi purpose
moldlormlrIg machine!Of project cases,proIolyp­
ing. crafts aod many0Iher US&5 . Send $1.00 lor
sample and more infOfmallon. The formworks,
PO Box721, Glendora, CA 91740.

SOLARPANEL.., us«! 2 amp $165.00 plus SS.OO,
DallasSolarPower, Box611927RE, SanJose,CA
95161.

TRANSIENTSURGEand gtOUnd~ protllCtiOn
now in onecomplele unit $98.95 SIHSS.OO. NY
reSidents add approsales laJl. Safely Unlimiled,
1743 Baldwin Road, Yorktown HIS., NY 10598.

SHORTWAVE anlenna, space S8V8r 30 100114
gaugecopper, ready10use $14.95.Codeprecsee
sel, less batteries and key $12.95. Canip. 4951
TroomontCircle, Cleveland, TN37312.

PLANS·KITS-SCHEMATICS
OESCRAMBLER KITS. Complete cable kit
$44,95. Complelesalellile kil $49,95. Iv:1d $5.00
shipping. Free btochUI8. No New YOO sales.
Summil RS, Box 489, Bronx, NY 10465.

BUILD OR bvy assembled, four (j;gil SWR &
power melet. WIth alarm & sal points.. Plansavail­
able.Free Informlltlon, Rupp ElilctronlCl, 5403
Weslbreeze , Fori Wayne, IN 46804. (219)
432-3049.

BUILD YOUR own neighborhood r,ldkl s1a~on
withour hiWlquality FMSlereotral'lSlTlitlet kit.with
case $42.!l5. Al$O available, twomeier 144 MHz
poweramolifier kit lOX power gain $34.95. Acld
$3.75 S&H. Send SASE for complele catalog.
Sunset Electron ics, 12t45Alta CarmelCt,Su~e
250-139, San Diego.CA 92128.

TEST AIDS lor tesling unrts In FULL SERVlVE
mode. S1arcom VIt, $40.00; StarcomVI. $30.00;
S1arcom OPBB.$50.00;Pioneer, $75.00;Tocom
VIP5503t5507, 125.00; SA ed;Z&nilh, 525.00;
N.E. ENGINEERING (617) nG-3830,
ETCH PCB'S ~I'$OII, new lechnique,nocheml·
cals. easy. cheap, full Instructions, Sharefare,
$1.00, SASE, Nicknap Prods., Suite 297, CN
1907, Wall, t-LJ On19.

BUILD FIVE-diglt, ohms. capacilance. fre·
quency, pulse, multimelet. Boardandinstructions
$9.95. BagnallElectronics, 179May. Fatmeld. CT
06430.

ONE CHIP DOES IT ALL, lItustraled guide 10
understanding and designingcircuitsIJIillZing the
Motorola 68HCll, $5 .00. TIn·DU, Box 6600,
Macon, GA 31208.

SIMPL.£ SECURITY, laam the basics of alarm
design.Tasled plans C8Il be adaptedlor unlimited
uses. Includes inpul CQndi\ioning, Iimer ba!lics.
and lTIOnI. $5.00TRIDEA, Box 6600, Macon, GA
31208.

VIDEOCIPHER IlJsaletlile/scannerlcablalama­
leur/cellular/repair manuals, modifICatiOn books.
$OI1wa18. catalOg- $3.00. TEL.£CODE, POBox
6426-SH, Yuma. AI. 85366-&426.

KENWOOD & ICOM service bulletins. 175+
pages c:owring all tnOO&Ia. $39.95. cataloa ­
$3,00. CODa (602) 7112·2 316 I FAX (6"021
343-2141. TELE.eOOE,Box 6426-SH, Yuma. Jt\t
115366-6426.

DESCRAMBLER KITS, Complele cable kit
$44.95. CompIeIa salall~a kil 549.95. Add $5.00
ahippjng. Free brochure. No New York sales.
Summit""RS, Box 489, Bronx, NY 10465.

DlGrTAL COMPASS A unique handheld de­
veelIIat delects a1lelghl compass headings. Re­
sults dispIa)'ed by the Ilghtingof the appropriate
LEO. Kit containscompasssensor; PCB (00.5
in); LEOs; f9SI1OfS & detailed insttuelions. $26.50
SuncoastTechnologies. POBo~ 5835AE. Spring
HiD. FL34606.

BUILD A TV and radio jammer! Ultra .Imple
(parts undal' $10.oo}, yot effective. GI8a1 joke lor
thatkiand wiItla new TVor naighborwiltlthe loud
, tereol Plan . on ly $4.00. W.C.N., 32113
BaIvederv, Riwrslda, CA 9250 7.

UNE NOISE aUmlnator. Simpleplans lor 1101­
00\II. Kills Sialic. Build for$10.00of Radio Shack
parts. Plans only $5.00.K&AEnl!lfJlflse. Bo~ 111.
Hampdan-Sydney, VA 23943.

BUILDFUNe1aetronlcgamas wilh LEOS and sim­
ple diaital tCs. Bookhas planslor OWl' 20games.
Sendli9.95 + $2.00 s&HOmagalronits, POBo~
911, BIoomingdaJe,lL 601OS.

SECURITY SYSTEMschematics lor eight lana
Ilfltry ex~delaycontrollerwithIirll and panicloops
$15.00.Plan. tomodifyinexpensr.oe, readily IIV8iI­
able dllYice Into pa$$IW inlrarad alarm system
compatible datactor $5.00. 80th $17,50. V-ln>
nlc. , Box 620, Rle 3, l<efhonkson, NY 12446.

BUILDOR buy assembled, compjetaliedetector.
Only $28.75 1rom Javier E. Baaz Eledronlc:t. PO
Box3151, SanLuiS, AZ.85349. 'Mile us,rightnow.
UFO BUSTERI Noyel vehicle-based circuit
probes mystariOUs anergy rlOlds thai mayInleffel8
witll engines, lights. Sorld theory, comfl!tC.:!. easy·
building. Plans & data, $19.95 postpaid. Exciting
eIeetronics ! 'S tadl, Box 365, Rooseve/Iown, N'i'
13683.
PRACTICAL FUEL SAVINGS lor carbul8led Y&­
hicIeS. PI1enomenal results possible, ell$ily and
lnaxpenaiwly. Frea vacatiooollar 10first 50() CUI'
tomers. 1 (600) 747-9053,

LEO POSTERArt. Iv:1d IIfI eye calching llghled
effect 10 any]lOster. Greal conversation piece or
tell lor P"!l:,t, CompIele Illustrated instructions
with RadIO Shack parts list $6.95, S.sesec. Box
378RE,E1mslord, NY 10523.

PRINTED CIRCUIT BOARDS MADE, Single
quanllty, low quantllY. Low ptlces. Single sided
boards orty. Saod SASE lor complete Inlorma·
lion. J. Morrow, 500 Ken Maril Road, Ames, IA
50010.

STAINL.£SS STEEL screws, nuts, wasl'ler1, At·
sorted kits. Freeea1aloa. Rusly Boll, Box7085.
North Attleboro, PM 02161.

WIRELESS GUITAR transmission 5Y6tem. Build
~r own lor$39,95!ULTRAOUIETFMOESIGN.
Fealures builHn switdlable distortion affect! Kit
includas PCB and ALl elaetronic lXImponents.
Order TOLL FREE 24 hours : Rll dloAetlYl
lllANSMISSIONS, 1 (800) UJ-922 1 Ext.251l7.

FASCINATlNG ELECTRONIC DEVICES! KITS
- STUN DAZER $44.95' SUPER FM OR AM
lllANSMIITER $29.951 PHONE BUG $19.951
BUG DETECTOR $39.951RF OR ACOUSTIC
BUG JAMMER $34.951SUPER SPY MICRO·
PHONE $34.951 VOICE DISGUISER $39.951
TESLA PHASOR GUN $79.951 SUPER BAT·
TERYLESS RADIOIPCmER SUPPLY $29.951
UNIVERSAL IC TE STER $49,951 LASER
RADAR DETECTOR $39.95! CATALOG $4.001
PLEASE ADD 10% SHIPPING.ORDERS OVER
$100.00 SHIPPED FREEl OUANTUM RE­
SEARCH. 1791g.n AVE., EDMONTON, AS T5T
25'-
NI-cAD ZAPPER can I8jUYenate thoaa uma­
chargeable NI·CADbatteries. Instructions. sche­
matic and parts hsl 10 conslruct lhe NI'CAD
Zsppar; $5.00. TENlllONIX,Dept. RS992.3605
BrokenArroN, Coeurd'Alene,ID 83814,

CELlULAR hack . ,.. bible Theory hack3
mocliflCaliOnS - $53 .95. TELECOOE, PO Bo
6426-SH. Yuma. AZ 853660&426.

FM STEREO BROADCASTER kil This kit out
performs Itle compelilion. Transmitter win broad
csst any audkl signa/lrom a CO player, VCR, 0
eeseene player 10FM stereo radioSthroughou
~r home andyard. All the COf'I'lpIex clrcuitry is if
Ihe unlqua BAi404 Inteoraled clrCIJl1. Tunabll
across Itle FM band, runs on1.5 1012 YOIlS DC
Comolata kit of PC board and components 10
$24.00.TENTRON1X,Dept. RS992,3605Broker
ArnYN. Coeur lfAlaM,lD 83814.

COMPUTER HARDWARE
IBM PC and laplops video digili.ze~ oonoeets \(
c:amaracorder, 640 by 480 f8$OIutlorl. 256 grll)
levels $89.98. Demo disk $3.00, informaltor
$1.00. ColortJurst, Box3091, Nashua. NH O3OIll
Phone (600)891·15811.

38614811 CPU heat sinks, palenled, basI perIor
mance anywhere. u-lnslaU, Send $18.00/1
$30,00'2. C. NOGAL, Box 2123-18. BuIIaIo, N'
14240.

PC PARTS Mba, disk drivel . hard drlYes lie
Overstocks, reconditioned. Multlwalt Systems
Box1147,~, PMOl803. (617)2S-9798.

UNIVERSAL MIC ROP ROCESSOR SIIr.
ULATORiDEBUGGERV2.0 each101$90.00. Fo
lI$O with PCand compatibles. Simulates the Z80
8085.8051,6800.6801. 6605, 6809, 6811, 630:
and 6502 and 65C02. Features auamblar. dis
assembler, lOurce-1IYfI1dfIbuitler, Ac:cep1s bin
ary and Inial hell formals.DiSplays regtsten;anl
flagsafterexlOJllon.ResQonse !romterminalcar
be SiMld 10a file . lnc:ludes batch Iile capabilitl
and bull·l n demonstration. Additional sell all
$50.00each.The ROMY-I EPROIl EMULATOF
works wil h I lmulator. EmUlaleS EPROMl
2716-27256.Code1>81thitlg with line assemblel
MeNtors addf'O$$ bus. Loads 32K 01 code In 2(
seeonds(PClAT 12MHz).90 daywarranly. SI1Yel
'j'OUmoney only $155.00 (compjelewithone101 0
CPU simulalor). JacM SoItwIre Hardware De
t!Qn, Inc., 83 Seaman Road. WestOrange. No.
01052.Tel:(201)325-1892, FAX: (201)736-4567.

INEXPENSIVE SINGL.£BOARD COMPUTER!
-An 8051 based sac(aasembled) Wl!hAS-23:
circuilry; socketed EPROM; large broadboar(
area; 1~ byte memory and 14 110 ports. Fr&l
programming sollwaJa wilh ead'! ordar. S38.lJ(
(I)lus $2.75SIll).SuncoastTeeMologies. PO 80J
5Il35RE, Spring Hilt, FL346011.

COMPUTER CONlllOLL.£D HCIlrtly ay.lIln
for home or bUllne... Uti. IBII PC or C64
comput.... lnoclud•• Infrll~. YarlOUI NnlOn
and l oftware, State 01 the Art MCUrity .t I
,."onl bl. co.'. Send lo r Ire. brochur e
WeIck Product . ,8132FlrOltone # 119, Oowne-r
CA 90241,

LEARN IIICRo-CONTROLLER programminI
using new 8OC32 CPU, progrtm In B8sic-520
assembly laI"lgUage, the 8OC32CPU card has l
SO pin 0U\pUt headerwtJich will interlacewith~
soIderlassbreadboard, enabling~ 10 daaigntill
circuitsthat)OU want (lId!da, keypads. LCD, pp
oulpul cilet/IIS, elc.). Send salf addressed busi
ness tile enve\c:lp and $1.00lor schemItic. anc
lull details10 J. M'CI~n, 8132 Fil8stona Blvd.
Suite 67, Downey, CA 90241.

CABLE TV
TVNOTCHFILTERS. BROCHURE$l .00MICR<
TH in e.. BOX 63/11025 , MARGATE , FI
33063.{30 5) 752·51202.

TEST AIDS lor tOIling unitSin FUll. SERVIVI
mode. StarcomVII, $40,00; Starcom VI, $30.00
StarcomOPSB,$50.00; Pioneer, $75.00; Tocon
VIP550315507. $25.00; SA catt;Zenilh.$25.00
N.E. ENGINEERING (617) no-383O.
TOCOM CABLE CONVERTERS Model 5504A
B. Cleancondition, bul50ld as is wi1l'l no remotE
Discounted 10ONLY$24,95each. CALL 1 (800
TED-HEXS,
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HSC Electronics...
HOT SUMMER DEALS!! '
--~~

~
Back by popular demand!

• ~!&IIe"1en; kI '" out 01~~
~~~_~.bn:tli'l,toSllXll

• 14I11DWt n- y_'*r1-l2~ ..~
~ ... r8led1lll12VDC.7~"'-.'9 1'"

oodIof. 2.5" K..• • 6· wilI'I~q.id<~ labs.

HSC#13123 $14.95 ea.

Overstock Speclalsl Buy BUlk, Save $$
IIaIlIdD IlKJ .Ea;ll .1I..II.JII SJLB llIlIJIl.JlllI
l!) .....~O'--. . .... D<P _ I. " z.oo l.oc .._n__ IA to.a 1:10 2!1 ,, , ,II ' 0_,,_ 1_ II,. U' 1.00 .. ,.
WQII'_ Iell""""" '" V'Of ... ...n Jo' NI:4 __ .:N_ .. .1. .11 .. "

'K,a__ 117' a .aD .11 ••
,.0W01 ..... _ UOO .Zl » .1I ••,KOlI'_.I, ,,, 'I_',,, .so _ .. a
__"'_. . ... 7 _ _ ... .17 ... "
. ,.. DI'I __e:- _ ,II... u s !.Oil '" .Ill
M; l#OO e-. ' U lLlTl' a..., .,_ U5 1.10 .. 11
iIC ..... _ • • ....,.£_ 71'1 U Q 1.110 1.00 1.2'
a-o,_..... ......._-,~ .11 l"Il Jo ...
OII'-" :U.'....,,.. .I .... _ 11m U ll tOIl 1M 1.1ll)

I

Pocket·slzed Ku·Band LNB...
Jlol ""l l"""d ,..,..........,. ...~.~1 1n .,.,.,.

_~~"'_' __'"_M~
• .1'-.1 _ 1.5· ........ '_ ._ .:'1.2rS.o.ln= .,M<ly 100_ 10.,.,••~. Ill.
~~....KiHlarcl_.w.Ib'l' '<;I"'- opota1l"lll -. )'«. IIUI .... __ toe

.-eN,.... .u.etIn<l by NotMl, _1ISC.olI3Hn

Brand New! HSC I KU·LNB $49.95

Static Charge Alarm
r-__ IO~_."""'__' _ -V-""
~ll-__ euos...-~ . Thoy~. __
_ ___ lJ/_lt>a'9'.pr!MO'IlI'I lI'>OiI~

..... '*""'"'G)lOU 10~P'_ ar::laI. (Wy . · lIIlI _ ...... ..."
III ...... iVDC:IOOrM~. lII' '''""" 0« ir'rMNl Vol~ (not
~. "'--tI'IOClolI'9"" __
HSC#12846 4.95

Electronic Klts..Fun & Educational!
Aa:.l. NllCSAa pfC flYfA Krr _ ,.. _ .. ... • ...,""". ...... -... _ _...,._'M_
~..,_, 11. · I II_-..g_ _ ._ AOC
__ t;lu . e- u.-OQ 111."
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W"u lbnlltsr SO lJrn l 00 ~ ISDIJ.II1
~rsistan 510 0 /m ISOo:/m SO O/m

(OIJIrod FOfC' 3S grams ISOgrams 330 grttrIS
TrrbI (went SO rnA IBO mA 400 rnA

VCO'S & Synthesizers: 1-2GHZ and 2-3GH
VCOSand synthesizers. l Odbm output, exeeuer
phase noise. VCO's $250.00, synthesize r
S550.oo. Higher lrequency wrsIonS avwlabla 1
2OOOOMHZ.Ordarsonly Topmark(312)262-3t6:

BUSINESS OPPORTU NITIES
EASYWORKI Excellenl pay! A5samble producl
athome,Call1oIl lree l (8ooj 467-5566exl. l 106ll

EARN GREAT SSS WITH YOUR COMPUTEF
WOrkat homel PROVENSUCCESS! Send st.o
lor details \0; OMM. 5900 Yorkwood Ad ., Ballo
MD 21239.

AGREAT ideais a terrible thing 10wastQIAaeel~

inc:OrnO lor yourideaswith mirumtunouday. l ear
aboul snarerere. $1.00, SASE, Nicknap, Suit
297, CN 1907, Wall, NJ07719.

SOLDERLESS BREADBOARDS 840 tie point
with versatile magna!lC mounting system $6.~

add $2,00 S&H. Magnetic mounted digilal mod
ulas fl wired and ltiI formlrom$4.00. S8nd $1.()
lorUSl. Omagatronicll, PO Box911, BloomingdalE
IL 60108.

EDUCATION

COMMODORE 64 Ham programa, 6 disk &ides
over 200 amateur programs $16,95. 29 cen
slan1l gelSunusual sortwarecalalog 01 utilities
gamM, and Brilish disks. Home-Spun SoItware
Box l 064-R, Eslero, FL 33926.

GET YOUR " FCC CommerCial General Red
otele phon e Ueenl e." Eledronics home stud'
Fast, inexpensiYal Free delalla. Command Pn
dUCliOns, 0 ·225, Box 2624, San Francisco. C,
94125-2824.

TELEPHONE HOME study course. ProIassioru
cartmcalion. Associalion 01 Certified Talephoc1
Technicians, Roule 3, Box 98, Ellington. M<
63r08_

COMPUTER SOFTWARE

COMPONENTS
BATTERIESGALORE lor all yourelaclrOnic pn:Ij
acts andhousehold needs, Freecatalog. PO Bo
9932, Maplewood, MN 55109. Or phone 1 (600
657-5929.

STAINLESS STEEL scmws, nuts, washers.~
sorted kits, Free catalog. Rusty Bolt, Box 7085
NorthAttleboro, MA 02161.

HIGH VACUUM technique. phySiCal electroniC!
and related topics lor lhe IlOrlOUS amateur ellPOt
manler.Subscribe h> the Ben Jar,a newqua rterl
journal.SASElor further intorrnDlion01 $15.00 PE
year (USaddresses)payable \0 StEMI Hansen.3
'Mndsor Drive. Amherst. NH 03031.

ELECTRONIC SURPLUS catalog.SandSASEt.
Elactrical BOd Metal Recovery. 4576 Cole Ad
Syracuse, NY 13215.

SHARPEN YOUR electronicskills with the Basi
Electronic Simulations and Problems (X)mpl.II!
program lor the PC-MSDOS. Per/eel \0 help yo
prepare lor your CET lest . Satisfaction guarar
leed. $29.95plus $3.00S&H,EESoREBE01, POi
1391, Lubbock. TX 79408.

PUBLICATIONS

VIRUSFREE SHAREWARE; 29 MEGABYTE~

$29.00. add $29.Olli29MB illClemenl up 10 58(
MEGABYTES. InclUde $3,00 shipping pe
100MB: 1 (600) 876-8498. Visa·MC, SHARE
NET, P08123&8, Oldahoma City,OK 73157.

5O-MEGABYTES programmingSRC'utJlities. C
ASMfPASiBasic $50.00. $3.00 shlpping: 24h1
order/Info/ fax: 1 (BOO) B78-8496, VIsa·MC
SHARE"NET, P06 12368, Oidahoma City O~
73157. '

SHAREWAREI THOUSANDS OF IBM PRO.
GRAMS. $3.00 S&H lor 2 disks IuUplus catalo!;
disk. American Software. PO Box 509. Suite 1.41
Roseville, 1.41 48066-0509.

LEARN TO repai r coplent Order; COpier Doc­
tor, an Introductory laxt on copier repa ir. Plus;
access 10loner, developer, pall s. $12.95 plus
$2.50 S&H. Coastal Technical Producl s, 317
leeds Gate Rd., Savannah, GA 31406.

TEST EQUIPMENT

REPAIRS-SERVICES
CREATIVE ELECTRONIC lechnician looIting lor
R&D work thel can be dono at home. Analogor
~ilal circuits. a .Cousins. 13 TIOga SI., Newton
Falls, OH 44444.

VIDEOCIPHER II, descrambling manual. see­
mabes. vldao. and audio. Explains DES. Epmm,
CtoneMaster, 3Mllsketeer, PaY'per-view (HBO,
Cinemax, Showtimo, Adult, ate.) $16.95, $2.00
pos lage. SChematics lor Vldeocypher Plus,
$20.00. ScharnaIlCS lor Vidoocypher032, $15.00,
Colleclion of soItwaIa to copy and alter Eprom
codes, $25.00. CABLETRONICs.. Box 30502R.
Bel1lasda, MD 20824,

SATELLITE EQUIPMENT

" BULLEr' BUSTER. Protect your cable box
againslthe Infamous ceee "bullet" The "Bullet"
BuSIeracts 85 an alactronicshield . Installs in-rll'l8
ill seconds.Don'l wail unlil its100 late !$19,95 p1ua
$3.oo S&H,ELECTROMAN, POBox 24474. New
ClI'Ieans, LA 70184.

CABLE ENCODERS SA Dfopfield like new
$t100,00.Jerrold DSE $1000.00, JerroldSSE400
converters, SA 8510 $50.00 . raw DRZ DIC
$65,00. CaH Stan (414) 554-8618 FonOiFax 3-8
CST. BuyingifMInlory.

SURPLUSPHOTOFACTS WANTED, Manynum­
bers, all quantities. Loeb, 414 Cheslnut Lane.
Ea<>t Meadow. NY 11554. (516) 481-4380.

MISCELLANEOUS
ELECTRONICS WANTED

DESCRAMBU NG, NEW secret manual. Build
'PJr 0Wll ooscramblers lor cable and aubscrlp­
t lon TV. Instructions, schematics lorSSAVI. gated
sync. Sinewava, (HBO, Cinemax, $h owtime ,
U HF, Adu lt) $ 12 .95, $ 2 .0 0 po sta g e .
CABLETRON1CS, Box 30502R, Bethesda . 1.102082' _

TOCOM 5503 "Iumon" module. Walch aU chan­
nels. COmpiele simple Inslnlcl ions. scbema nc.
$25.00 ea. Two for $39.00. Mike, Box 743.
Oldsmar FL 346n,

IT'S HERE attest lhe newZenith supar chip!
This one works or you gel )Q.lr money badI . li s
the all newZZchip.Easy10 Install,evenidiotscan
worlI with this onel Cell for prices on one, or a
quantity - you'll be surprised how inexpensive
\he ZZ can be. (305) 425-4378.

CBTV CONVERTERS: Jerrold 400 450 DIC:
$59.00, JSX JRX M35B $19,00, SB-3 $25.00.
Oak RKDM, RTC-56 56900, Hambn CR-$XlO3M
$59.00, starecm 8 $150.00. Omer bfands in
stock . Minimum 10 lots. For dealers only (405)
685-2048.

INlllODUCING: PROBE ANALYZER, 100 mil­
lion sample pel" second , 64K d&ep,single node
logic analyzer. in convenienl hand held p<obe,
Uses Pes printer port. mu~iple wavuIorms dis·
played on screen lor fast Iroobleshooling, Cur­
sors, zoom, disk stORI. l r&querlCy measulllmenl,
trigger.BOd more. S2OO.oo, ROCKY TEST,333S.
Stale Street. Suite214. Lakees-go, OR 97004,
PIlone inlormalion (503) 638-3840.

TOPMAR K' S DEVICES: Freq uency syn·
thesizers, 0.5·3GHZ. octave bands, l a-200KHZ
steps, 4MS lockup ~me. SSOO.oo + . SoufCG lock "
Ing versions, $400.00 +. VCO's. ampl il iers,
$100.00 +. Topmark (312)262-3162.

DISTORTION ANALVZER in Radio-ElactroI"ic:s
12·91 artda measures0,005% THO. 90db notch
at 1kHz. Buill-In calibrator, Uses your DVM lor
measuremenl. Only nine ICs. Sdkscreaned Iront
panel and finisl1ed printed c1fctlll board: $28.00.
INSTRUMEX, Box 490, Blue Bell, PA19422.

W1Ia, Ar. "''1SM WJI'U? Q&A
Musclt" Wires arc highly precessed suands d

a ni,kel-tiunium alley called Ilil/not At room
temperarure !hey are easily 5ln:lChed by up \0
5% of thcil length. When rondueting an elect ric
turrell! they he<il and return to their original
"umuetched" shape \'>ilh a force thousalllh of
limestheirown welght.

How strollg Qt,Muscle Wltes?
Tht: force a wire pulls with "aries with size,

from 35 10 330 gr.u:m. For more wmjUh, use
several wiresin parallel.

How faJl CO/l Mosde W'uesactivate?
They contract as fJ5l as they are heated - as

quickly :.15 1/100:) of a 5CCOIld. To relax, !he
wire mUSl cool again. Rates of many cycles per
second are possible ....;lh active cooling.

Conned Muscle Wlfes- toa battery or other~
soulce and walth themcontract inlenath up /0 five
perc.1I11Remove power, and they rilax and OIB
ready fDl' miltlOllS lOOfe cydes.

Creele dired ~neal action without he1lVY lleor1,
COlis, or motors. Use Musdt Wires inrobots, mOdels,
planes, ronroock - oll'{'lrfJere youneedsmell, strong
oR-electric motion.

How mumpowerdoMusde Wires need?
POVier varies ....ith ....i n: diamt'la, length, and

sunounding rondilions. Al room temperature
rvpka! curreas range from SO to ~oo rnA.
PoweJ Ie\-eb can be higher. but once the wire
has fully shortened, powcr should be eedaced
to preveru omhening.

Who' ar, ,b, tnI...rs,,'og' s 01 Musd, Wir.s?
~t uscle T ires !un: 1IW1}' 2d\-ant.:lges OI'eT

motOfS or solenoids including .N1UU see. light
\\'ci~ low power, very high strength-to-weight
ratio, precise ronunI, ACor DCacti\"Jlion, long
life and dil'l."l."t linear action.

All these icpics plus 14 great projects an:
00'0'rn:d in dwil in our book. Order Todu}1

2.476Vema Court - Fl
San~, CA94S77

~" 5100-35\ ·5930
Fox: 5100-35\ ·6955
~ """"*'01"""",,.,,",,

Inte rnational Ordell W, ltam. l flrllCrass Pl.": 59.0

Get our new 96 paQ! Book ond Musde Wlte
Sample 101. II has 20 on 01SO~m, ond 40(mea<h
of100 ond 1SO~diomelel Milsde Wires11 meter
101011, plus crimps & imlnKlions - everything you
need 10gel movingtoday!

A1\ fDI OUI FIE( MuldeWir" TtthnitDl l rothur.
I)dn &Brodrm · roo FIfE 24 /bn

800·374·5764
VISA Mc>-eord
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Mo1'N>n El..ct ro nf.,.
310 Garll .ld s c, U
Elllf rn". OR 97402

FAX:~7·2492

"EIGIIT DIGIT DISPLAY
"32 CIIARACTER DUFFEll
"ASCII SERIAL OTJTPtrr

....00
"'.00
' 10.00

l:coni Tech
HEAR TI lE TONES...sEE TilE NUMBERS!

TOUClI.TONK DECODERID ISPLA Y AND ASC II CONVE RS IO N BOARD

~

TOW DTMF DECODI:::RIOISPLAYIASCJI
CAu.l AUDIO" COMf'tJTER CABLES
(>8.12 W JVAC TO I'2VDC POWER PACK

add $5 M:I • VISAIMC ACCEPTED
TEL: 800-338-9058 ~7-2118

TECHNICAL SCHOOL CLOSED!

cauorwrtt.
fa<

FREEINFOI

(305)-752-9202

KitFl1tc:n
&I low as$8 ueh

10.......... 0111._

lloo!"W. re
see 301!l Dept. !PC
Spods. NY 194J2-3079

IAl
H10

J::!:oMATIfJ:
7840 ANGEl RIDGE ROAD

ATHENS OHIO 45701
(614)5921810

YI.. .. U..,.,e.d A~-.I

fiifJ··.~. -
Brochure $1

EASY PCNEW

~......
" CGA, EGA &:. VGA

ec>mF-libk:•

• Daip IUill multilayeT
bovdo .

•~ lc:vc:l pu.lI down rIE:nU

ard quiet b:yt for fa"
",.~

" Dot mab"u.,ia-=- , p1OlU:f,
~t &. N.C.dr1Il output

" 6 MonthFI'lllupda~
"'" D=o

SCHEMATIC and PCB CAD

lNTROl.f'C prOYidMIut~
BURGLARYPROTECTlON
ENERGYMANAGEMENT
F1RE PROTECTION
EMERGENCYIMEDICAL
APf'UAHCECONTROL

a nd rntidl mont lor your I'IoIMI
Amazing NEW cItMe. you eaI1 build In OM _Ingl
~ for Ieaa than $150.00. Easy IooIIou in&lalla­
lionl Dooamorelhan sy&!e",.QO&lIngthouund&1 U­
IBM-PCor cornpalible. eon- with POW ERFUL yet

~~thaI" un/iQanyolher. Savemonrton-sw.
leel UCUfll from theft , In-home auautla and lire . Enjoy ee lXll'lWt­
niefw;e fA havinga SMART HOME(hal knows how 10manage VOW"
IlgIl1ll,appliance&.sprinklen, t.atinglalrCO>dlioningan4more. AA4JZ..
lNGlY&lrnple and lun 10build and InslaY..wIreleaa convenienee too!
Uu& common parts.
PLANS &Dd POWERFUL SOnwARE

ONLY S19.95 ~~=""

Eliminqtes...
" Beeping andBuu.ing
" Severe Interference

Tunable Notch Filtersand TeJqilonc: Record.ing Equipnent

Anembl.ed and Temd F"i1tcT1
aslowu $ 16 eaeh
"'-;';"0110. .......

,ficroThine.
1.0 . Box 63-6025
,fugate , A 33063
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rBM COMPUTER PROGRAMS $1.99! WindoWs.
00Siness. toM. garnes. art. fonts UNCONDI­
OONAU YGUARANTEEO. Free ca!alog.1(100)
723-0658 Ext ne.

IBM SOFTWARElorhams, technieians. and stu­
dents. Also QUabty wint antennas lor hams And
SWI.... Send 29 0DI'd stamp to Homebrew Elec·
ecoce, PO Box8294. Tronton,NJ 08650.

EE PLUS Olherengineering P.O.~. S.2S
IBM formal. Send lor lis ting . Special- $1,SO!of a
disk lull of engineerirIQ soltware. No S & H.
AGBSott.Room2708. 1350SixthAve.,New Yor1l.
NY 10019,
FREE DISKS ll and. FREE PROGRAMSll Our
catalog conlains 0Y8I' 2000 QlIhe newest sharft.
wareprograms 8Vi1i1able! OYer 200 hard to '.nd
rontals. and ourlis t of &Ieclronic: pmling baf9ains.
..on360Kcisl<!! Plus. dip IhI'Sad IIr'Idsend dk) us
and )'OUWlI alsorec:eiwan IBMeompa.bbIe game
program, and ubIIty program. (we choose pro­
gramsl pkJs specials 01 the month on a $8l#Id
~ free !l Just send $3 .00 $hipping(~)
lor 360K disks or $3 .50 sI'HJlJling (refun(tablejfor
720K disk. $13.00 gets you ill bea:rtlflJ 10 dI$ll.
capacity Iq)py <bk td:;Ier, IOU'choice d eoIorI
plus 1001 ourhighest quaJlty tormaned360KdoSb
wNch IrIc:lu:'G S1eeYeS IatleIs & tabs . Plus all!ll;l
abo'.<! with $3 .00 being returdablell Same deal
with 720K dlSken(l$ insle3Cl 01 360K di~. only
$15.50 with $J.SO being relundable!l BEACH
RADIO. Dept. RE., PO eo_ 548. Boston. lolA
02112.(l548.

PROGRAM THE 68HC l1 III BasicWIth this PC!
compatible disk l rom Motorol a. Cont ains the
BASlC11inlllfPmlllr, Buflalo Monitor. sample pr0­
gram and mote. QnIy $7.00 fromSuncoast Tech­
nologies.POBox583sAE.SpringH,n, FL 34606.

LEARN ELECTRONICS Why~ lhousands
at~ on an~ c:ocnewhen you ca'\
Ieam l!ledlOnic:son )'OU"MSDOS-PC~
compuIef? We oIlBf Il'QjBfn Corr1luter Aided h­
5lJudJon~ 10 heIp)Oll ~.,o..-ooaL
lEl$!lOnS ani sNJlpecllMlfY 0IhBf monlh untilyou
complete !he cour... Each lesson costs only
S29.95 plus $3 ,00 S&H- Ofder lesson one todav
and AlC:ei\oe a FREEsafely program. Speafy d$c
size . Sabslaclion guaranteed . EE5-RES06; POB
1391. Lubbock, TX. 7'94OlI.

CROSS PART DATAB ASE SOFTWAR E:
CrQ5$eS common electronic component part
nul'l'lbflr'S to SYLVANIA and PHIU PS replace·
ments . Corllains appro~,malelv 31,000partnum­
bers.3-3 112Inchdisks,CROSS PARTIDENTIFY
SOFTWARE: Crossesp!1lllles of eioctroI'lk:c0m­
ponent part numbers 10 their manufacturer,
DATABASE - $38,00 IDENTIFY- 510.00 MC.
VISa. check.1I"lOrllIY on:Iersaccepted. CPSSOFT.
WARE. PO Box 28. Blaci<voeD, OK 74631. (40S)
363-4330.
PC BOARD and sctlemabc design son-e lor
tile IBMPCieompaIlble. C~ale prdessional PCB
layouts (wiIh autoroubtlg - IllqUiIes EGA) and
electlOIics $ChernIbCS (CGA) WI#\ Ihese ine~­

pensiw shareware programs. Both lor S7.OO.
SUNCG\ST TECHNOlOGIES. POBo.r. 583SRE.
Spong HlI. FL 34606.

PROGRAM THE 8051 miclocoul'olIer in Basic
WIth this PCleompat,b1e $hareware collectiOn.
Diskcontains Edilot. BasicCompiler.~
Disassembler. Prooomm plus 3 surprise pro­
grams. Only $7.00 lrom SUNCOAST TECH·
NOLOGIES. PO Bo~ 5835RE. Spring Hill. FL
34606.
8051 TlNY Basic ln1&rpreter. A plOQram that 19­
s;oostrl EPROM. allowingthe programming01 the
8051 mc roconucucr w,lh simple Basic cern­
mands. Disk contains the Tlny Basic plOQram,
Edilor, Progfam ConwrteB. detailed instructions
and schemalles. OfIly $10.00-, scncceet TlKh ­
noIogies. POBox5835RE. SpringHoil. FL34606.

ANTIQUE ELECTRONICS
TUBES. PARTS (old $IOClol. IIQITl dosed Of baM
rupt Radio-TV store9~ Extensive li$tings in
page~ catalog: $UlCI. Don Doers. ot2"
North 50 Stree t 'SCot . Milwaukee. \
53216-1313.

AUDIO-VIDEO-LASERS
IBU PC and lapIops viOOo dig<tlzet. connects
cameracorder. 6010 by 480 resolution. ,256 gr
levels S89.98 . Demo d,sk 53.00. informat..
SUlCI. CoIorburst, Box3091,Nashua. NH030(
Phone (603) 891·1588.

Onknaaly A id. lnf_dM
--$()(}.4D- 1Q90 1 'S (21:1)86 ;.«J1J

T_ dJi,- f IX JERROlD. 1'VCl)"'I: ZE.YT1H.Lot.
..........FrJ/I)' M:ti1'Ut6 llJJiu iJJjllIt DJiDrMt!#. &q /II

bJJitIl ooIT $JIJ. !I. Mf#t etlJuJ otI!T $JQ_ ,...._. F._... __

The Time
Has Come...
...to san d for the latest copy of
the free Consumer Inror-manon
Catalog. It lists more than 200
free or low-cost governm ent
pubuceaone. Send your name
and ad dress to:

Consumor In1'ormation cent~u

Department TH
Pueblo, Colorado 81009

• •• • •• • • •• • • • •

Guamteed low prices
PLEASE CALL

1-800-899 -6430

• •• Buy direct from the Mfg.
• ALL'\EW PRont:crs •• •• ••

: SYfECH-USA :

To Get The Current Rate,
You HaveTo PushThe Right Buttons.

Announcing the new tell-free number for U.S.Savings Bonds.
Now, if you want to find out how much int erest your investment
is earning, simply call I 800 -I US BOND. The rates are adjusted
every six months to keep pace with the market, and there is a
guaranteed minimum yield whe n held for five years or more. So
push the right buttons - I 800 4 US BOND- and find out how
much you r U.S. Savings Bond s are earni ng today.

~ U.S. Savings Bonds
'€J! ~ faking American Dreams AReality

A p.obllc"",,1c? '" Ih it~

AI In so memory
C.P.U • Math-co
Mother Boards,

Monitors"VGA canis
IDE , ~OCARDS

A.OPPY DRIVES
Cases, key boards •
Modem'lax canis ••

ill ~sys1ems
~ DOS 5.0, WINDOWS 3.1
~ .,.. MUL11 MEDIA
li C.D.ROM DRIVE& AND MUCH MORE
~z 601 AlDO Ave.27

i SANTA ClARA CA 95054
FAX4lll _

~ ••••• • • • • • ••w

6OAaO



TABLE 1-ELECTRICAL CHARACTERISTICS

Characteris tics Symbol Min. Typ. Max. Unit

DC Supply Voltage Ve<: 4.5 16 V
DC Supply Current (V + = 5V) 'e<: - 3 6 mA

(V + =5V) - 10 15 rnA
Power Dissipation - - 600 rnW
Threshold Voltage ''" - % - V
Trigger Voltage (V + = 5V) V, - 1.67 - V

(V + = 15V) - 5 - V
Reset Voltage V. 0.4 0.7 1.0 V
Reset Current '. - 0.1 - mA
TIming Error (Monostable) - 1 - %
Frequency Drift with
Temperature - 50 - ppmI'C
Drift with Supply Voltage - 0.1 - %IV
Output Rise Time ~ - 100 - ns
Output Fall Time \ - 100 - ns

three 5000-ohm resistors in se­
r ies between the s u pply voltage
and ground so th at one-third of
the supply voltage Is deve loped
across eac h res istor. The inter­
n a l n ip-na p circ u it provides a
defin ite "on" or "nff" res po nse.
Its ttmtng Intervals a re Indepen­
dent of the s u pp ly volta ge.

Th e 555 has two bas ic opera t­
ing modes : monostable (one­
shot-a si ngle pulse is emitted).
and astable (a stream of output
pulses Is g enerated ). In the
monos table mode when fu n c­
ttonlng as timers . ti me Is pre­
cisely controlled by the ex ternal
RC net work. In th a t mode th e
555 p roduces out p u t p ul ses
with ri se and fa ll times mea­
s u red In microseconds .

In the astable mode. the 555
can be an oscillator. It ean mai n ­
tain a n a ccu rately co ntrolled
free- run ning fr equency a nd
duty cycle with on ly two exter­
nal resistors and one ca pacitor.
In eit her monostable or astable
modes , ti m ing accu racy is es­
se n tia lly In dep en den t of varia­
ti on s In s u p p ly vo lt age o r
ambient temperature. The de­
vice can be tr iggered and reset
on falltng wave forms.

Typical applications for the
555 Include prectston and se­
quenttal ti ming. pulse genera­
tion . pulse-width and pulse­
position modulation , and linea r
ramp ge neratio n . Moreover. It
ca n d irec tly drive loads such as
rel ays, s oleno ids, low-pow er
la m ps . a n d high-Impedance
speakers.

The 555 Is pack aged in plas-

lie a nd metal DlP's and B-pl n
meta l ca ns for operauon In the
commerc ia l temperature ra nge
of 0 °C to + 70~C. Some plas tic
DiPs ca n opera te in the - ..tQ°C to
+B5°C ex ten ded tempe ra tu re
range.

Alternate-sourced 555's ca n
usually be Identified by the In­
clu s ion of the numbers 55 or
555 In their designations . Ex­
a mples Inclu de Harr is' CA555 ,
Motorola 's MC1455 . and Nation­
a l Semico nducto rs' LM5 5 5C .
Othe r sources Include Exar,
Goldsta r. Raytheon. Samsu ng.
SGS-T ho mson . and Sharp Elec­
tron ics . CMOS vers ions of the
55 5 . s uch as Texas Instruments'
TLC5 55 a rc al so ava ila ble. In
add itio n to their low powe r con ­
s u m p tion com pa re d to s ta n­
dard 555·s. th ei r outpu ts are
compatible with CMOS as well
as TTL.

Table I presents some basi c
electrical characteristics for th e
555. The 556 is h ou sed In a 14­
p in DIP package bu t the block
diagram of each circ u it Is iden­
tical to th at of the 555 s hown In
Fig , 1. The 556 is a lso alternate­
sou rced by many of th e same
firm s that offer th e 555. Exam- .
pies are Motorola 's MC3556 a nd
Texas Ins truments' TLC7556.

How the 555 works.
Figu re 2 is a rep resentative

circ uit schematic for the 555. It
con tains 2 1 trans is to rs, 4 di­
odes . and 15 resis tors . The volt­
age di vider consisting of three
5000-oh m resistors (shown In
Fig. I ) appears to th e right of

g lo in the trigger comparator. It
applies one-third of the s u pply
voltage to the non-Inverting in­
put termi na l of th e tr igger com­
para to r a nd two- t h irds of the
s upply voltage to the Inverting
Inpu t of the IC's th resho ld com ­
parator.

The ou tp ut of the two com ­
para tors cont rols the H-S flip­
flop, wh ich In tu rn con trols the
s tates of t he co mp lementa ry
output stage a nd the s lave tra n­
sis to r g6. The flip- flop 's state
ca n also be se t by signals at
RESET pin 4 .

When orga nized as a mono­
s table ti mer. the T I{ICCfm p in 2
Is held high by ex ternal rest s tor
R.r in ser ies with th e DC s upply
volt age. Unde r th at con diti on.
Q6 is satu ra ted . s hor ting ex ter­
n a l ti m ing capacito r Co to
grou n d . a nd OUTPUT pin 3 Is
d rive n low. Timer action Is
s tarted by applying a nega uve­
going trigger pulse to p in 2 . As
this pulse falls below one-th ird
of the DC s u pp ly voltage. th e
o u t p u t o f th e tri gger c o m ­
parator ch a n ges s ta te . That
ca u s es t he J(·S fli p -fl op to
s witch , t u rn ing Q6 off, a n d
d riving OIJTPLrr pin 3 hi gh.

As Q6 tu rns off the short is
removed from th e external ca­
p a c itor Cn . T he capacito r
charges th rough the external
res istor Ro u nt il t he voltage
ac ross Cn r ises to two-t hirds of
the s u pp ly voltage. The n th e
th reshold compara tor cha nges
s ta te and switc hes the R-S fltp­
flop back to Its original s tate ,
turning g 6 "on" and rap idly d is ­
charging Co ' At the same time,
OllTPLrr pIn 3 reverts to Its low
s ta te . The ummg cycle Is then
complete .

A characteristic of the 555 is
that, once trigge red. It ca n not
respond to add iti onal triggering
until th e ti m ing seq u en ce is
co m p le t e . However, t he se­
quence ca n be aborted a t any
t ime by feeding a n egcuve-gorng
pulse to RESET pin 4 .

The ou tp ut pulse Is a squ are
wave whose duration (time de­
lay) depends on the values of R
and C. The formula for this is :
to (ti me delay) = 1.1 (value of R
x value of C)

S imply stated . ti me delay Is
d irectly p ro po r tiona l to t h e 63
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FIG. 3-COMBINATlON$ OF RESISTANCE AND CAPACITANCE yield a range of time
derays. The trigger pul se width must be less than the liming period.

FIG. 2-REPRESENTATIVE CIRCUIT SCHEMATIC FOR A 555 timer wit h externa l re­
al.live and capacitive components.

I t h o us a nd o h m s to 10
megohms .

Figu re 4·a Is a s imple fixed­
pe r iod (approximately 50 -sec·
ond l manual ty-t r tggered time
delay c ircuit . and Fig. 4 ·b
shows the waveforms as they
wo ul d a pp ea r o n a n os ­
c illoscope . Th e seq uence o f
even ts in Fig. 4·b Is initiated by
grou nd ing THleOIm pin 2 wit h
momen ta ry S T Arn s witch 5 1.
The CONTROL VOLTAG E pin 5 Is
decoupled by C2. a nd the out­
put s tate ca n be determined by
observing whe ther LED1 Is II·
Juminated or not. A square out­
put pulse (whose flxed-pertod is
determined by RI and Ct! ap­
pears at 0lTT1'ltT pin 3 . wh ile an
exponen tial sa wtooth (with the
same period as the square wavel
appears at DISCHAR GE p in 7.

The flxed -pertod output of the
circuit in Fig. 4 can vary from
1.1 to 120 seconds by making
the changes shown in Fig. 5 .
Res is tor RI Is replaced with a
10K fix ed re s is tor and I·
megohm potentiom eter R5 In
se r ies. as s hown. A reset feature
ca n be added by In s ta llin g
RESET s witch 5 2. perrr.lt tl ng

100"T'

fam ily of time delay cu rves with
varia tions In Rrand CT" Delays
f ro m 10 microseconds to 100
seconds ca n be ob ta ined by se­
lecti ng s u itable value s of low­
lea kage capacitors fro m 0 .001
~F to 100 ~F and res istors from

1.O!m lQms l (ll1fns
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product of Rand C. Figure 3 is a
plot of time de lay VS. resistance
a nd capacita nce based u pon
the time-delay formula where 10
Is In milliseconds . R Is In thou­
sa nds of ohms. and C Is in mi­
crofa rads . Figu re 3 gi ves a64
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premature termination of the
timing period .

The 555 timer ca n drive non­
Inductlve loa ds di rectly from
pin 3 with curre nts as large as
200 mill ia mperes . However. If
the circu it con ta ins an Indue­
liv e re lay load . either of the
schematics shown In Fig. 6 ap­
ply. In Fig. s-a . th e relay RYI Is
normally off. bu t it goes on only
when Otrrl'UT pin 3 goes high
during the liming Interval; In
Fig. G-b. RYlls normally on. but
It tu rns off during th e timing
In terva l. Diode Dl In bo th ctr­
cu lts protects the 555 agai nst
Indu ctive-switch ing da mage.
The cont ac ts of relay RYI can
con trol external circu its.

Figure 7 shows how a relay
anda 555 can fonn a si mp le LI ­
to 120-second ti m er In two
swi tch-selected decades. How­
ever. the gene ral-pu rpose cir­
cu it ha s several drawba cks.
Firs t. It draws curren t con tinu­
ou sly. even when the timer Is
off. Seco nd. because of the wide
tolera nce variati ons In the elec­
t rolytlc tim in g capacitors C I
a n d C2 . pote ntio mete r R4
needs two custom ca lib ra ted
scales .

The sc hema tic in Fig. 8 shows
how to overcome these d raw­
backs . The aeser swttch 52 and
the se t of relay con tacts in paral­
lei with the START switch 5 1.
whic h are both normally open
IN.O.) keep the circu it off so
th ere Is no cur ren t drain . The
timing cycle is started by press­
ing momenta ry pus hbutton
s witch 51. whi ch con nec ts
power to th e 555. At th e Instant
of 5 1 closure. C3 Is fully di s­
cha rged. it therefore se nds a
s tart pulse to TRIG G ER p in 2
th rough R4 a nd Initiates a tim­
Ing cycle.

As the tlmlngcycle starts. RYI
is energized. The con tac ts in
parallel with 51 close and keep
the 555 powered even when 5 2
Is relea sed . At th e end of the
timing cycle RYl ls de-energized
and its con ta cts re-open. d is­
connecting power from the 555.

The tim ing of the circu it in
Fig. 8 is pri ncipally con trolled
by the values of resistor HI and
pot entlometerR5. a nd etther Cl
or C2. which a rc swttch-se­
lectcd by 53-a . Note. however.
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FIG. 7- TIMER WITH A RELAY OUTPlIT provides li me delays 011.1 10 120 seconds .

AG. &-AlTERNATE METHODS FOR ENERGIZING 8 relay from the output of a 555.

AG. 4-FIXED-PER10 DTIMER produces a 5O-second lime delay (a~ The wa~
forms at Ihree pins are Shown (b +a).

FIG. S-VARIABLE-PER10D TIMER CIRCUIT wilh reset capability produces ume de­
lays from 1.1 to 120 seconds.



FIG. l O-HEADLIGHTISPOTLIGHT TURNOFF CONTROL for auto mobiles Is manu ally
actuated.

FIG. 8-PRECISION (COMPENSATED) TIMER with a relay output has tw o ranges: 0.9
to 10 seconds and 910 100 seconds.

FIG. 9-HEADLIGHT TURNOFF CONTROL with automati c delay for automobiles.
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after S2 is turned off. keep ing
the positive battery supp ly con­
nected to 5 1 during this per iod.
That keeps th e headlights on if
51 is in Its ON position. At the
end of that 50-second time de­
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negauve-gotng trigger pul se to
T RlG G En pin 2. Initiating a 50­
second timi ng cycle that applies
cu rre nt to the relay coli through
Dl.

Relay RYl 's co n tacts remain
closed for abou t 5 0 seconds

Timers for car ligh ts
Figure 9 is a circu it that auto­

matically delays the turn-off of
an au tomobile's headlights . per­
mitting them to function as
sa fety lights at n igh t a fter the
ignition switc h is tu rned off. It
is a useful circu it if you want
your ca r's headlights to rema in
on for 50 seconds after you have
parked , turned off the ignition ,
locked th e doors, a nd walked
away. The headligh ts will stay
on long enough to Illuminate
your rou te un til you can reach
th e safety ofyour home. Th e cir­
cu it does not in terfere with nor­
mal headlight opera tion.

Wh e n t h e ca r 's igniti on
switch S2 is turned "on ." RYl is
ene rg ized (th rough d iode D3 J
closing Its co ntacts a nd con­
necting th e i2-volt battery to
the 555 and headligh ts switch
5 1. In this state th e headlights
operate normally. However, be­
cause bot h s ides of capacitor C2
a rc con nected to th e positive
supply. It is fully d ischarged.

When 52 is turned "off," the
voltage across H3 goes to zero.
de-energtztng the relay. How­
ever. at th at time C3 applies a

th at tim ing is also Influenced by
th e se ttt ng of potentiom ete rs
H6 a nd R7. They a re selected
with switch S3-b and connected
to CONTUOI, voltage pin 5 of th e
IC. Those potentiome ters effec­
tively shun t th e in ternal voltage
of the 555, the reby altering tim­
Ing per iods .

That featu re allows the circu it
to produce precise timing peri­
ods even when capacitors with
loose-tolerance values are in the
circu it. It a lso allows a s ingle
calibrated timing scale to cover
th e two switch-selected timing
ranges.

To se t up the Fig. 8 circui t.
firs t set potentiometer R5 to its
maximum value. se t switc h S3
to position I a nd push S TAHl'

bu tton 5 1. Th en adjust potenti­
om eter R6 for a preciseperiod of
10 seconds. Next. se t 3 to pos i­
tio n 2. push S TAin switch 5 1.
and adjust potentiometer R7 for
a precise pe riod of 100 seconds.
With those adj us tme n ts com­
plete. the timing scale ca n be
calibrated over Its full teo-sec­
and range.
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FIG. l1-PQRCH U GHT CONTROL AUTOMATICALLY lums on a light fo r 8 pre set
period only when triggered at night.

67

They will be tu rned on for a pre­
set 50-second period as soon as
mom enta ry pushbu tt on START

switch SI Is pressed . When the
de lay pe ri od t imes ou t. t h e
ligh ts will be turned off again
au tomatically.

The Fig . 10 circu it Includ es
relay RYI with two sets of nor­
mally-open con tacts. The ti m­
Ing seque nce Is s ta rted with the
momen tary closu re of pu shbut­
ton switch SI. Norm ally. both 5 1
and the relay con tacts are open .
so the ti mer circuit Is n o t
powered a nd the lights are off.
Capacito r C3 Is d ischarged un­
der this condition.

When 5 1 Is m omen ta r ily
closed . RYIs co li Is ene rgized .
Thai ac tio n closes Its firs t set of
con tacts. applying power to the
ca rs lights while also clos ing Its
seco nd set of contacts. applying
power to the 555. However.
TRIGGER pin 2 of the IC Is b riefly
grounded th ro ugh C2. so a
negative trigger pulse Is fed to
It. and a liming cycle Is begun .

Consequen tly. O lTT l'lTT pin 3 of
the 555 switches h igh when th e
relay contacts close. lock ing the
relay Into it s "o n " state (re­
ga rdless of the subseque n t stale
of 5 1). keeping th e lights on for
50 seconds. At the end of the
ti mi ng cycle . pin 3 of the IC
swttches to Its low s tate. de-en­
ergizing RYI. Then bot h se ts of
relay contacts ope n . di s con­
necti ng power from th e 555 and
the ligh ts.

Automatic porch lig h t
Figure Il ls an au toma tic con­

trc l circui t for a porch ligh t. It
will tum a porch ligh t on auto­
matically for a preset 50-second
period when Its sensor detects
the presence of a person . How­
ever. It performs that functi on
only a t n igh t or under cond i­
tion s of red uced visib ility such
as might occu r during a s torm .
The c ircu it Is a cti va ted wit h
sw itch 5 1. which can be a
mtcroswttch t riggered by a por­
ch gate. It might also be a pres­
su re-swit ch h idden under a
porch mat and triggered by a
perso n we ig hi ng perh a ps 50
pounds or more.

Circui t operation depends on
a negative-going pulse that falls
below th e Internally con tro lled

. 15V

lIUIl'UT

ever. the circu it shown In Fig. 10
is applicab le to older veh icles
wh ose headlights or spo tlight
are Independent of the Ign ition
switch. The circu it illustrates a
manua l delayed turn-off ligh t
control.

Tha t circu it works If the veh i­
cle is parked with Its lI~h ts off.
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FIG. 13-MQDIFIED ADD-ON PULSE GENERATOR can be tr iggered by any kind 01
Input waveform Inclu ding alne waves.

51 NO
STAAT

IN
>'
p.

tacts open . and battery su pply
is d isconn ected from th e 5 55
and S t.

The circu it In Fig. 9 is com­
patible with modem practice for
powering the headli gh ts switch
5 1 with Ignition sw itch 5 2 so
that headlights work only when
the Igni tion switch Is on. How-

FIG. 12-ADD-ON PULSE GENERATOR can supplement 8 stand-alon e pu lae gener­
ator.1t Is triggered by rectan gular Input signals . Table t gives output pulse widths tor
vario us values 01C3.



FlG. 14-AD~N DELAYED PULSE GENERATORcan be triggered by any Input waY&­
torm (s).. Waveform s at input to 1C1 and those at the outputs of IC2 and 1C3 based on
different values 01R and C (b )..

90 ms . 1.2
9 ms - l 20 ms

900~ ·12ms
9O~ -1 .2ms

9~ -120~

Pulse Width Range
(Time in Seconds)

10.0
1.0
0.1
0.01
0.001

Capacitors C3
(Microfarads)

TABLE 2-CAPACITOR VALUES
FOR PULSE-WIDTHS

so far. the 555 func tions as a
monos tab le lo ne -s hot! pulse
gene ra to r. Su itable tr igger s ig­
nals a re fed tOT~IGGF.N pin 2 a nd
ou tpu t pu lses are taken from
OUTPUT pin 3 . The 555 ca n gen­
erate well formed out pu t pu lses
with periods from 5 m icrose­
conds to hundreds of seconds.
Th e maximum usable pulse rc­
pltillon frequency is ap prox i­
mately 100 kHz.

The s ignal reac h ing -nuccen
pin 2 must be a ca refully shaped
negative-goin g pu lse. It s ampli­
tude mus t switch from an "off'
value grea ter than two-thirds of
the su pplyvoltage to an "on" val­
ue les s than one-t h ird of t he
su pply voltage. (Tr igge r ing ac­
tuall y occu rs as pin 2 drops
th rough the one -t h ird s u p ply
volt a ge va lue .I Tr igger pu lse
wid th mus t be grea ter tha n 100
nanoseconds bUL less than th at
of the desi red o u t pu t puls e.
Th at cond it ion assu res tri gger
pulse rem oval by the time the
monos table pe riod times ou t.

S u itab le trigger s ignals for
the 555 in th e monostable mode
ca n be formed by convert ing the
Input s ignal to a good square
wave that switches between the
fu ll positive supply voltage and
groun d . The sq ua re wave is
then cou pled to pin 2 wi th a re­
s tsto r-capactto r d iffere ntiati ng
network h aving a s hort time
co nsta n t. T hat ne twork co n -

verts the lea d ing o r t ra iling
edges of the squa re wave In to
su itable trigger pul ses .

Figure 12 shows a timing cir­
cu it Lhat accepts Input s ignals
already in the form of sq ua re
waves or pu lses . Transt s tor Ql
co n ver ts a rectangular In put
s ignal In to a fonn th at switches
bet ween the posl tlvesu pplyand
ground . The ou tput s igna l Is
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Pulse ge nerators
In all of the circu its presented

under reduced visib ility. caus­
ing a low voltage to appear a t th e
R4 -R 5 j u nc ti o n . Und er that
cond it ion . clos ing S I generates
a voltage pulse that pulls pin 2
below the one-th ird supply volt­
age value. triggering th e timer.

The cadmiu m-su lphi de (CdS )
photocell (res is to r R4 ) shou ld
have a res is tance of 1000 to
47.0 0 0 oh ms under " d a r k"
turn-on cond it ions. Potentiom­
eter R5 can be adjus ted to p reset
the m inimum "dark" level for
circu it tr iggering. The tr iM er
s ignal is fed to pin 2 of the 555
through the C3 a nd R3. a net­
wor k that s hapes the tri gger
pulse and effectively isolates the
DC componen t of the photocell­
poten ti om eter network fr om
pin 2 .

•
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one-thi rd su pply voltage being
fed to TIUGGEH p in 2 of the 555.
If th e trigger pul se docs not fall
below th at value. the timing cy­
cles ca n not be In it iated .

In Fig. I I. th e photocell (re­
s is tor R4) and poten tiometer RS
are In se ries as a IIgh t-depen­
de nt voltage d ivider. One s ide of
5 1 Is con nected to the j unctio n
between R4 a nd R5. a nd the
o th er s ide Is co n nec ted to p in 2
th rough a the network of C2
and R3. In normal daylight the
photocells res istance Is low. so a
h igh voltage ap pea rs a t the
junction of R4 a nd R5. As a re­
su lt . closing S I sends a voltage
pu lse to p in 2 whose value Is too
low to pullpin 2 below one-th ird
of the su pply voltage . Th us . the
timer ca nnot be trlM ered with
5 1 under those cond itions.

However. the photocell's res Is­
ta nce vatue Increases at n igh t or8'



AG. l S-THREE-STAGE SECUENTIAL TIMER or pul se generalor (8) and wawfonns at
three different ou1put pins (b) .

As shown in Fig . 14-b . the
output pulse at p in 3 of IC3 ap­
pears at a time Interval after the
in it ial applica tion of the trigger
s tgnal. This ti me delay widt h
TUI is determined by the prod­
uct of the value of ca paci tor C3
and the sum of the values of re­
s is tor R5 and po tentiomet er RB.
In accordance with the time de­
lay formula given earlier. Sim­
ilarly. ou tput pu lse widt h t0 2 Is
determi ned with th e values of
C7. and R8 and R9.

Th is crrcu tt can become par t
ofa stand-alone pulse delay gen­
era to r by b u ild in g It Into a
squa re-wave ge nerato r case.
The sq uare-wave gene ra tor will
provtde the Initial trigger sig­
nals needed .

A n u m ber o f m onos t ab le
pulse generato rs ca n be placed
In se r ies to operate In seq ue n­
tial form. Figure IS-a . for exam­
ple . s h ows a th ree-s t age se­
quentia l gene ra tor c irc u it. It
can con trol lamps or relays in a
pre-programmed time sequence
a fter pushbutton switc h 5 1 is
press ed to g ive t h e START
command. Note that the HESET

pins (pin 4) of all three 555's are
shorted toge the r and positively
b iased by R6 . Those p ins ca n be
s ho r ted to gro u nd wit h SET
switc h S2. When powe r is ap­
plied. S 1 shou ld be closed . en­
su ring th at none of the 555's In
the circu it are falsely triggered.

Figu re 14-b shows the wave­
form s from the outp u t pins of
all th ree 555's (ICI to IC31. The
time delay tDl is determined by
the values of Cl a nd H2. tm Is
determined by the value of C4
a nd R4 and tm ls determined by
the values of C7 and R7 whe n
Inser ted In the time delay for­
mula given ea rlier.

Finally. th ree or more mono­
s table circu its can be con nected CIl

with ca paci tor C9 (shown In a .g
dashed co nnectio n line) be- ~
tween S I and pin 3 of the thi rd ~

555 lIC31. Th is loop feeds a s tg- -
nal back from the OUTI'trr pin of ~
IC3 to the In pu t T m GGI-:H pin of m
ICt. permit ting Infinite repetl- a~
tlon of pulse sequence. The err- ~

cu lt ca n drive LED's a nd digit al i,r
logic. The ctrcu tt also has the ~

reset capability provided by S2 ~

that clears the ci rcuit when
power Is first applied. R·E 69

0IJT1>IIT J
ISEETEXll

waves . Here the firs t 555 (IC I) Is
configured as a Schmi tt trigger
to conver t all Inpu t s ignals Into
squ a re-wave output s ig na ls .
Those squa re waves tr igger the
seco nd 555 (IC21 In the mono­
s ta ble mode In th e same way as
des cribed ea r lier. The ci rcu it
can a ls o become a n a d d -o n
pu lse generato r in co mbination
with a ny ki nd of stand-a lone
waveform generator that pro­
du ces ou tput s ignals wtth peak­
to-peak a mp li tudes g rea te r
than one-half the IC's supp ly
voltage.

Figu re 14-a s hows how two
monos table circu its ca n be con­
nect ed In ser ies to mak e a de­
layed -pulse genera tor. As In Fig.
13 . the firs t 555 (lCills config­
u red as a Schmitt tri gger. The
second 555 (IC2) con trols time
delay wid th . wh ile the third 555
(IC3 1 determin es the ou tp u t
pu lse width .
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the n fed to TR IGGER pi n 2
throu gh dlfrerentl atlng n et ­
work C2-H.4 . The cIrc u it ca n be­
come a n add-on pu lse genera tor
In combination with a sepa rate
square-wave or pulse genera tor.
Va r iab le-a m pli t u d e o u t p u t
pulses ca n be obtain ed from po­
tentiometer R7.

T he out p ut pulse widths of
the Fig. 12 ci rcuit can be varted
over more than a decade range
w it h po ten tiometer R6. a n d
th ey ca n be switc hed In overlap­
p ing decade ra nges with th e val­
ues of C3 listed In Table 2. With
the co mponen t values s hown,
ou tput pu lse wid th Is vartable
from 9 microseconds to 1.2 sec­
onds . Capacitor C4 dc couples
CO NT HO I. VOI.TAGI-: pin 5 to im­
prove circu it stab ility.

Figu re 13 shows a mod ifica ­
tion of th e circuit tn Ftg. 12 that
can be triggered by any kind of
Inpu t wave form. Includ ing s ine
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10 outline all of
the details, hut
don't pass this up!
Send us vour name,
address -and S19.9;
s oweCUI send \"ClU all
of the information, in­
cluding your catalog
and ,iO-Cfl UPIl I1 hook
today. ~laslc r(;ha~e anti
Visaan' accepted.

Where will it he? Hawaii? Las \'c~as? ~ Icxico? The Ba­
hamas?It's up 10 you. we're ~oj ng In send you a free
coupon for up to six days anti fi re ni l-:hts offree lodg­

ing al the destination of YOUTchoice Xow did we get your at­
tention?

Here's how it works: We sell hooks, and instead of adver­
Using our program on n' (al great expense) we dectdcd to
p:L"Sthe sa\'i n~s along 10 you,

When you decideto participate in our program, we'll send
you a hooklet of 'incoupons and a catalog listing our current
hook offerings. Purchase one hook anti includenile of the
coupons fo r your second hook. In all. you'll g('140 hooks for
your $19.9; investment.

when we rec eive your fifthcoupon. there'sa bonus for you
in the formofa free membership in the Grocel'}'SaversofAmer­
ica. This will entitle you 10 save up til $; 0 or more on your
monthlygroceryhill. .tnd nn receipt of your J5thcoupon, you
automatically get a free membership in The Great American
Traveler; entitling you to receive a ;()'X, savings on hotels, mo­
tels and car rentals. On rec eipt of your lOth coupon, Bingo!
jouget that hir; freelod gingfor sixday~ and five nights at your
choice ofHawaii, ~1cxico , Las \'ewt"or ihe Bahamas.

You're goingto bevery impres sedwith the hookselections
as well. 111l'St' arc no!allpaperbacks bur the same, high-qual­
ity volumesyou secin bookstores at manyurncs your O\\U pur­
chaseprice. Frankly, there just isn't enough roomon this page



Set up a versatile sloping-vee antenna for
your shor twave receiver of ham rig
to improve your transmission
and reception at low
cost.

TIlE SLOPING-VEE A.VTENNA IS ONE

of the most versat ile broadband
a nten na designs a va ila b le to
a ma teu r rad io enthusiasts and
shortwave lis teners . It Is st ruc­
tu ra lly s im p le, In ex pen s ive .
easy-to-bu tld. and easy to se t up
in the field If you want to take
your r ig with you on vacation .
The s lop in g vee ca n a chteve
moderate and occas ionally even
high gain over a frequency span
of 5 to 1. 10 to J. or more. The
anten na Is fu nctional over the
h tgh-Ireq uency IHFJ Into u ltra­
h ig h - fre q uency IUHF)-ra nge
fro m abou t 3 MHz to about 80 0
MHz.

T he most common configu ra ­
tio n for the sloping-vee anten na
Is ShOVoTI In Fig. l. It consists of
two s loping. radia ting elements
(wires) fed by a radio-frequency
s ou rc e a t their vertex . The
source Is loca ted at a heigh t H
above the grou nd . and the cle­
ments a re terminated by two
eq ual res istors. R. located at or

nea r the Ea rths su rface . Tech­
n lcally It Is a n inverted-vee s lop­
Ing antenna.

The true sloping-vee antenna
has a vertex height , H, that is
actually less than the height of
Its terminations. The radiating
ele me n ts s lo pe up fr om the
groun d . not down as sho wn In
Fig. I. making this configura­
tion more d ifficult an d expe n ­
s ive to build because two masts
a re req u ired . How ever, bo th
forms arc ca lled s loping vee's be ­
cause they resemble a tilted let­
ter ~v. "

This a rti cle presents a sys­
tematic design procedure that
takes Into account the u nique
character is tics of th is anten na.
A typica l design for a n HFNHF
10- to GO-MHz slop ing-vee an­
tenna Is discussed in deta il. and
measu red perform ance data for
the actual an tenna Is g iven. A
frequently overlooked feature of
the slopi ng-vee an ten na at HF
and a major advantage Is that It
combines the features of h ori ­
zon tal a nd vertical a n te n na s .
which results In virt ual polar­
rzatton diversity.

In a c a r efu l design . th e
characteris ti cs of th e commu n l-

RICHARD A. FORMATO

cation lin ks to be supported by
the antenna must be cons id ­
ered. For example. the take-off
a ng les at wh ich the antenna
mu st have adequate ga in are de­
term lned by th e transmi tter-to­
receiver di st ance and by the vir­
tual Ion os ph er ic re flec ti on
height.

Another des ign constraint is
the antenna 's requt red band­
width wh ich is determined by
the operating frequencies. For
some amateur radio operators.
only the HF band (3 to 30 MHzl
Is of conce rn : others want to
cover the upper HF range and
the 6-meter (50 kHzl band as
well. High-gain a ntennas such
as Yagls exhi bit a bandwidth of
a few percent of the center fre­
quency. A well des igned sloping
vee. by contrast. will cover the
entire HF spectrum and even ex­
ceed it.

Anten na siti ng is another Im­
portant consideration in the de­
sign of a s lop ing vee. From HF
well In to t he VHF range, t he
Ea r t h 's e lectrical c h a r a c­
ter is ti cs (grou n d con d uctiv ity
and dielec tric constant) have a
dramatic effect on anten na per­
formance. Gro u nd effects a re
especially Important at lo w
take-o ff angles (close to the
ho rtzon ),

S hallow ta ke-off angles are
necessary for long- ra nge trans­
m iss ion . For ve ry long di s ­
tances . the lake-off angle cou ld 71



FIG. 1-A SLOPING-VEE ANTENNA is simple, inexpensive to buil d and erect, and
provides excellent broadband performance l rom HF well into VHF.

Design procedure
The des ign of a ~ood vee In­

valves three s teps. The first Is to
evalu at e th e kinds of commu n i­
ca tion links for which th e a n­
ten na Is In tended. The des igne r
m u st a nswe r th e fo tlo w tng
q uestions : What a rc the di s ­
ta nces a nd operating frequen­
cies Involved. and what is th e
propagation mode? The second
step calls for the select ion of the
vee 'S apex angle based upon the
intended operati ng frequency
an d a nten na s ize. The t h ird

The Irequenctes a t whi ch the
vee exhibits ncar traveling-wave
behavior de te rm ine Its useful
bandw idth . The precise defin i­
tion of impedance bandwidth Is
the range of fr equenci es a t
wh ich an tenna inpu t voltage
s ta nd ing-wave ra uo (VS\\J1U Is
less than o r eq ua l to so me
th res hold val ue . typi cally 2 to
2.5 :I for transmitters and u p to
5 :1 for rece ivers . There a rc dif­
fe re n t th re sholds because
tra nsmitter circuits can not tol­
erate hi gh VSWR wit ho u t re­
du cing ou tput powe r or s tru t­
t1n ~ down: by co n t ras t. a
receiver is not lim ited by VSWH..

For receive-only operation , in ­
creased a n ten na VSWR causes
h l~her mismatch loss into the
receiver fro nt -end. wh ich re ­
duces the availabl e signal level.
There is a poi n t at which the
mismat ch loss Is so high that
receiver sens itivity (mi ni mu m
detect able signal) becomes u n­
acce ptable low. Figure 2 is a plot
of mismatch loss as a fu nc tion
of VSWR with one end of the
transmission lin e matched . At
a VSWR of 5: 1. rece iver se n­
s tttvtty Is red uced by only 2 .5
dB: bu t at 21:1. th e reduction
approaches 8 d B.

An objec tive for th e design of
a vee anten na Is to max imi ze
the ra nge of frequencies In
whi ch VSWR Is less tha n 2 .5 :I
for tra nsmiss ion and less than
5 :1 for recep tion . An antenna
mectlng th e transmissio n crite­
r ion between 3 .5 and 30 MHz.
for example. cou ld be loaded di ­
rec tly on all bands from 80 to 10
meters without a tu ner or
matching network! Th e sa me
a n tenna could rece ive over an
even wider bandwidth.

.,J) SENSITIVEo DIRECTION

properly des igned vee is a non­
reson an t . b roa dband . travel ­
ing-wave a n tenna. Broadband
operation Is ob ta ined from the
vee anten na by elimi nating as
much of the reflected cu r rent
wave as possible. The termtnat­
tng resistors are capable of ab­
so rbi ng most of the Inciden t
ene rgy th at Is not radiat ed from
the elements. If the terminating
resistor Is conjuga te-matc hed
to the character is tic imped a nce
of th e rad iating clement. there
Is no reflected s ignal because a ll
of the power Is absorbed .

Th is s ituation Is the same as
the ma ximum power t ra ns fer
co nd it ion for a transmiss ion
line feed ing a load. Th e load ab­
so rbs maximum powe r whe n Its
In ternal Impedance is equal to
the complex conj ugate of the
transmis sion ltn e 's charac­
teris tic Impedance 20. Because
Zo for well-des igned transmis­
s ion lin es Is nearly a pu re resi s ­
ta nce. the matched load is a
resistance of equal value. The
mos t common coax ial cable Im­
pedance Is 50 ohms. and t he
correspond ing matched load Is
a resi stive 50 oh ms. Th e load
cou ld be a 50-ohm dummy (es ­
sen tia lly a res istor). or It cou ld
bean an ten na wit h an Input Im­
pedance of 50 +jOohms.
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be so low th at mo u n ta ins or
other terrain featu res block sig­
n al t ra n s m iss io n . Tho se
obst ruc tions limit t he mi ni ­
mu m take-off ang le which . in
tum. ltmlts the range.

Sloping-vee operation
As shown In Fig. 1. the RF

sou rce excites cu rren t waves on
the vee 's rad ia ti ng eleme n ts.
The to ta l cu rren t cons is ts of
two components : a n Inciden t
wave propagati ng fr om t he
so urce towa rd the end oC the cle­
men t, and a reflected wave pro p­
agating from the term inating
res is tor back toward the source.
In a n Idea l vee . th e reflected
compone nt Is zero because the
te rm inati ng res is tor a bsorbs
any incident energy tha t would
otherwise be reflected . In prac­
tice. th ere Is a only a slight re­
fleeted co m ponen t. The Inci ­
den t and rcllected waves com­
b ine po in t-by-po int a long the
element length to form a weak
s tand ing-wave pattern. An un­
terminated a n ten na . suc h as a
ce nte r-fed. half-wave dipole.
propagates a reflected wave wtth
a large amplitude th at creates a
s trong s ta nd ing-wave pattern.

The half-wave di pole Is a reso­
nant . narrow ba nd. s ta nd ing­
wave a n te nna. By co n trast. a72
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model 01 HF skywave prcpaga­
no n Is a s tratght-lme signal ray
from the transmitte r to a loca­
tio n nea r th e reflecnon point
where It is bent back as ano ther
s tra igh t line ray from th e reflec­
tion poi nt to the recei ver as
shown In Fig. 3 .

The atta ina ble di st a nce In a
commu nication path depends .
In part. on the reflection hei ght.
wit h h igh er rellectio ns provrd­
Ing greater d is tances . HI" sky­
wave propagation Is caused by
re ftec t to ns f ro m t he to ne­
sphe res layers: D layer (about
50 kil om eters high). E layer
(abou t 120 kilometer h igh) and
F layer (200 to 500 k ilometers
hi gh ). Meteor-trail refl ections
are of growing Interest because
of the Increased availability of
h igh-speed packet data eq u ip­
ment. Those reflections occur at
a ltttudes of a bout 100 kilo­
meters .

The path geometry (reflectio n
heigh t a nd t ra ns mt t te r- to-re-
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cha ng ing refractive Index . This
process Is equivalen t to a spec­
u lar rcflccuon from a virtual re­
flecti o n po in t. The Sim ples t

FIG. 3-DIAGRAM SHOWING RELATIONS between take-otf angle. virtual reflecti on
point, and signal range.
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FIG.2-Pl OT OF MISMATCH LOSS In decibe ls ve. VSWR with one end of the transmIs­
s ion-line matched .

s tep Is th e com putation of the
an ten na radiation patterns for
the desired distances .

The assumed spec ifications
for the design of a vee a n ten na
arc:
• Freq ue ncy ra nge- IS to 50
MHz (continuous)
• Propagation mode-met eor
tra ils a t 100 kilometers
• Link dis tances--400 to 1200
kilometers (250 to 750 miles
• An tenna siting-limi ted loan
area 100 x 100 feet a nd a heigh t
25 feet
• Main lob e gain-O dB!. mtn t­
mum value

Step i-Link evaluation
Th ree transmissi on-pat h fac­

tors Influence vee des ign : d is ­
ta nce between tra nsmitter a nd
rece tver (determines a ntenna
take-off a ng les): operating fre­
quencies (determ ines required
bandwidth ): a nd propaga tion
mod e (determines take-off a n­
gles ). Each of those factors mu st
be kn own or estima ted to de­
s ign an anten na mat ched 10 the
path .

S igna ls propagating between
poin ts on the Ea rth 's su rface
a re bent by the Ionosphere or
other scatter ing mechanism
suc h as a meteor reflectio n. The
most common (but not the only)
propagati on mod e at HI" Is the
skywave. The transmitted stg­
nai ls ben t back toward the Ea r­
th s su rface by th e ionospheres
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20°. a land-mass or structural
obstruction 1f4 mile away mus t
be less tha n 500 feet h igh If the
ray is to pass wit hout betng
blocked . A soo.reor hill If4 mile
away would obscu re all signals
with take-off angles below 20°.
Higher obstructi ons can be tol­
erated if they are furthe r away.
At a distance of 112 mile . for ex­
ample. th e obstruction could be
as hi gh as 1000 feet befo re
obscu r ing a ray with a 20° take­
off angle.

Th e cu rves In Fig. 4 also s how
max imum range In kilom eters
vs. take-offangles In degrees for
the vee. For 100-kilometer re­
Ilectton s. the most effective an­
gles are between abou t 8° and
25°. The objec tive in des igning
a vee an tenna Is the placemen t
of thi s lob e In thi s angu la r
range. The the 8° min im um
take-off angle requires that the
antenna be' carefu lly sited to
avoid lobe blockage by a nearby
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take-off angle for 500-kllometer
reflections Is about 10°, and It's
abou t 3° for 300-k llometer re­
flection s. Also plotted In Fig. Sis
a fa m ily of five obst ruc ti on
height cu rves . They are Impor­
tant In a ntenna siting, es ­
pectally for very shallow take-off
a ngles 1I0ng pa ths).

Figure 5 shows the transmit­
ted- ray geo me try for a s ignal
obscu red by a htl l or mountain .
The obs truction with height H
Is located at a distance R from
the a n te n na . The m inimum
take-off angle cor responds to
the ray th at Just g razes the
obs truction as shown . Trans­
mitted or rece ived s ig nals at
s mall er ta ke-off a ngles arc
blocked by the obs truction.

The curves related to th e righ t
ver llcal ax is In Fig. 4 show the
maximum a llowable obstruc­
tion height In feet vs. the take­
off angle. For example. if the
path requires a tak e-off angle of

I. RANGE TO OBSTRUCnoN. R .1
AG. 5--OIAGRAM SHOWING MINIMUM TAKE-oFF angle to avoid a nearby signal­
bloc king obstruction .
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FIG. 4--COMMUNICATION RANGE PLOT: maximum range and maximum obstruction
helghl vs. take-ott angle

vetver distance) determt nes the
range of required take-off an­
gles for th e antenna. Signal rays
transmitted at too h igh an angle
fall short of th e receiver, whil e
those trans mitted at too shal­
Iow a n a ngle can overshoot the
receiver;

Figure 3 shows two Import ant
angles In vee design . The take­
off (or elevation I a ngle Is mea ­
sured upward from the earth's
su rface to th e ray d irection. The
polar (or zen ith) angle Is mea­
sured down from the ver tica l to
the ray d irection . Both angles
are Important because path re­
quirements a re usually de­
scribed In terms of the take-off
a ng le . b ut a nten na perfor­
mance Is usually referred to a
coordi nate system based on the
polar angle. The sum of the pol­
ar a ngle and th e take-offangle Is
90°. so the polar angle can al­
ways be de termin ed by sub­
tracting the take-off a ngle from
90°and the take off-angle can be
fou nd by subtracting the polar
angle from 90°.

Figu re 4 is a communicatlon­
range plot. The left vertical axis
Is the max imum range In kilo­
meters for a spec ific take-offa n­
gie In degrees. while th e right
vertical axis Is the maximum
obstruction hctght In feet vs .
take-off angle. Three range vs.
take-off angle cu rves are plotted
for different reflectton heights .
and each curve Is labeled with
th e heigh t (l 00 . 300, and 500
kilometers ). These curves were
computed for an Ear th sphe r­
Ical radius of6371kilometers. A
" 4h-Ea rth" co r rec t ion factor
(Earth radius Increased by ~) Is
sometimes used at HF. Applying
that cor rection would modify
the cu rves shown somewhat.

Either the maximum path
distance for a given tak e-off an­
gle or the appropriate take-off
angle for a s pec ified d is tance
can be detennlned from Fig. 5 .
At a take-offangleof20°. for ex­
ample. the maximum range Is
about 2100 kilometers 11300
miles ) for 500-kllometer reflec­
tions In the F2 region. The
range Inc reases to 4000 ktlo­
meters (2500 miles ) at abou t a
5° ta ke-off angle.

If the path length were 3200
k ilometers. the a pp rop r ia te74
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u nba la nced coaxial cable re­
qu ires a balun (a balanced to
u n b a la nced tra nsfo r mer) .
Matching a 50-ohm tra ns mit ter
to 690 ohms requires a 14:1ba l­
un. wh ich ca n be mad e by wind­
Ing magnet wire on a fer rit e core
or purchasi ng the compo nen t
complete.

A value for Rl n Is also needed
in th e spec ification of each ter­
minatlng res istor. Those values
are RI./2 (345 ohms for the de­
sign examplel, Select the stan­
da rd value closest to 345 ohms.
That va lue Is not cr itical be­
ca use Rill changes with Ire­
quency.

The tentative geom etry for the
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FIG. 7--QPTlMUM APEX ANGLE lor sloping-vee antenna: plot of optimum angle vs,
frequency for three different element lengths.

resistance In ohms (R In) VS. Ire­
quency for apex angles of 40".
70". a nd 100". The Inpu t rests­
tance value for a 70" apex angle
at 30 MHz Is about 690 oh ms.
(The vee Is gene ral ly cons idered
to be a 600-oh m anten na . so
th is Is close to a match). The
value of Input res istance in ­
creases to 780 ohms at 15 MHz
but drops to 630 ohms at 50
MHz. For design purposes. 690
ohms can be selected as a repre­
se nrauve ave rage va lue of Rl n
over the 15- to 5Q..MHz band.

The value of ~n Is needed to
spec ify the vee input balun. Be­
cause the vee is a ba lanced rad i­
ating sys tem. feed ing It with an
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FIG. 6--OPTIMUM APEX ANGLE for sloping-vee antenna: plot of optimum angle ve.
element length at three different frequencies.

hill or structure. The maximum
he ight of that obstruction can
be only about 200 feet If th e an­
tenna is to be located IA mile
away. This requirement mig ht
eas ily be exceeded In h illy ter­
rai n or nca r tall bu ildings .

Step 2-The apex angle
Figu res 6 and 7 plot the op­

tlmum vee apex angle In degrees
as It changes with frequency
and a nten na element (radiator)
length. The apex angle Is Inver­
sely related to both frequency
and elem ent length . Thus.
short elements at low Irequen­
cles must have wide a pex angles
while long clemen ts at h igh Ire­
qu encts ca n have small angles .
The curves In Fig. 6 a re for Ire­
quenctes of 10. 30. a nd 50 MHz
with respect to element lengths
In meters. wh ile those In Fig. 7
are for element lengths ofZO. 40
and 60 meters with respect to
fr equency. Ou r exa m ple vee
mus t opera te over a wide Ire­
quency ran ge (15 to 50 MHzL

It turns out that a given apex
angle Is optimum at only one
freq uency. not over a range of
frequenc ies. Therefore . the se­
lectlon of an optimum apex an­
g1e calis for bot h judgment and
compromise. The objec tive Is to
select an a ngle that provides
good performance at all Ire­
quenctes over the stated range .

The design exa mple calls for a
vee antenna that wlll fit In a 100
x 100 foot square plot. There­
fore. 40 - or eo-meter clemen ts
are too long: on ly the ZO-meter
length wlll fit. By referring to
bot h Figs . 6 and 7. It can be
see n that for a ze-meter element
the optimum apex angle at 10
MHz is 116". but alSO MHz it is
54". It ca n also be seen that a
good compromise for apex angle
with a 20 -meter clemen t over
the 15- to 50-MHz band ca n be
reached by finding the apex an­
gle for 30 MHz-69". That a ngle
will now become the trial value.
and It will be reta ined unless the
ga in or pattern falls to meet the
design objectives. In that case.
the selectio n process must be
repeated with a nothe r choice
for the apex angle.

Now look at th e vee Input re­
sistance at the design apex an­
gie. Figu re 8 Is a plot of Inpu t



FREOUENCY (MHz)
FIG. &-PLOT OF INPUT RESISTANCE vs . freq uency for a sloping-vee anlenna.

values a nd element lengths of
20. 40 and 60 me ters. Although
o nly t h e 20-mete r elem e nt
meet s the 100 x 100 foot site
lim it . It's Instructive to see how
the pattern changes with longer
elemen ts. Figu res 11. 12. and 13
show th e patterns at 15. 30. and
5 0 MHz. Thos e fr equen c ies
ma rk th e end po ints a nd mid
portion of the desi red band . In
all th ree figu res the mas t heigh t
Is 6 meters . th e apex angle Is
69°. the diam eter of th e elemen t
Is VIl Inch and th e termination Is
689 ohms.

Resu lts at in te rmediate fre­
quencies are not included here.
The pa tterns we re comp u ted
wit h the s loping-vee a n tenna lo­
cated on rocky gro u nd with a
conduc tivi ty of 0 .001 s iemens!
meter and a d ielectric const an t
of 4 . Th e patterns change If d if­
ferent ground consta n ts arc as­
su med . so sens itivity to grou nd
cons tants was also examined.
although those results a re not
Included here.

Figure 10 shows th e pa ttern
at 15 MHz. Th e left vertical axis
Is the a n te nna powe r gai n In
dBI (decibels relative to an Iso­
tro pIc rad iator. an anten na th at
radiates in all dt recttons l, The
horizontal ax is Is th e polar a n­
gie in degrees. Note that the pol­
ar angle. not th e ta ke-off a ngle.
is used on th e hori zontal scale.
A polar angle of zero Is a vertical
with re spect to th e Ea rt h

For the design example. an el­
ement length of 20 meters was
determ ined from the s iting cri­
terion . Missing a re the des ign
heights for the feed poi nt and
terminati ng resi stors. Because
the maximu m heigh t can not ex­
ceed 25 feet. It Is con ven ien t to
s tart by assu ming a feed -potn t
he ight of 6 meters (19.5 feet)
a nd a term in ation hetght at
ground level. The effectiveness
o f those c ho ices will beco me
clear as the radiation pa tte rns
are s tudied.

Radiation patterns were cal­
culated every 5 MHz from 15 to
50 MHz. the Intended operating
range. with th e tentative design

FIG. 9--FlNAL DIMENSIONED DESIGN for a sloplng.vee antenna that can be set up on
a 100 x 100 foot plot.
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15- to 50-MHz vee Is shown In
Fig. 9. Each rad iating element
Is 62 feet (20 meters ) long . and
the apex angle Is 69°, The reo
qu lred separa tio n a t the ends of
the clemen ts ca n be calculated
with trtgomomerry or plotted to
scale on paper with a p rot ractor;
For the 69°·apex angle. the ends
of the elemen ts must be 72.5
feet apart.

Step 3-Radlation Patterns
An antenna Is efficien t only If

It radiates signa ls with ade­
quate gain in the desired d irec­
tion. The final s tep In the design
of th e vee is to compu te Its radi­
a tion patterns to verify th at th ey
meet the gain requi rements .
Softwa re compa tible wit h per­
so na l computers Is ava ilable for
th is purpose fro m the sou rce
lis ted In Sou rces of Mater ials .

Certain paramete rs suc h as
feed-point heigh t. tenntnatlon
heigh t. and element le ng t h
should be var ied before writing
a fina l antenna spec ification.
Cha nging any of those param­
eters will modify the radiation
patterns. The des ign p rocess Is
complete whe n the a n ten na ra­
dt ates accep table patterns. If a
specific des ign doesn 't meet re­
quirements. th e process should
be rep eated with new design val­
u es until they a re met . A re­
pet iti ve ap p roach en su res a
good destgn . and also gives the
dest gner Insight Into h ow an
an tenna's perform ance changes
with parame ter diffe rences.7'
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(zenith). while 90° Is parallel to
th e Ea rt h's su rface (ho rizon).
Take-off angles of Interest. 8° to
25°. correspond to polar ang les
of 82° to 65° tn the figure. The
design objective Is to obta in at
leas t 0 dBI ga in In a mai n lobe
propagati ng gene ral ly between
polar a ng les of 65° to 82°.

The main lobe maxtrnum ga tn
at 15 MHz Is -1.5 dBI at 5"r for
th e 20-meter element. The lobe
Is broad . and the gain rolls off
s lowly on eithe r s tde of th e max­
Imum. The -3 dB poin ts are at
abou t 32° and 74°. The h ighes t
ga in. 1.5 dBI. Is obtatned with
the 4G-meterelement In a broa d
main lobe tha t s hows mi nor
scallo ping Istde lobt ng l near
40°. T he pattern fo r t he 60­
meter elemen t shows s igns of
breaking up -a sign ificant sec­
ondary lobe Is forming near 18°.

The 30-MHz pattern (Fig. II I
Is Interesting because all three
clement s produce a maxi mum
gai n of about 4 dBI . and the ir
ma in lobe s tructu res are very
si milar. The lobes are broad and
smooth between 40° a nd 88°
and the -3 dB points are near
55° and 82°. The 40- and 60­
meter elements s how cons id ­
erable pattern scalloping be­
tween 0° a nd 40°. bu t the 20­
meter clement Is electrically too
short to deve lop a h ighly struc­
tu red pattern.

Scallo p ing Is due to co n­
s tructive and destructive Inter­
fe re nce between d irect rays
from the antenna and rays re­
flected from the Earth's su rface.
Electrica lly long antennas (mea ­
su red In wavelengths) a re more
suscep tible to scallop ing than
sho rter o ne s. Sidelobes was te
energy by rad iati ng It In u n­
desired directions . Good an ten ­
na designs. therefore. minimize
stdelobes as much as possible.

The 50-MHz vee pattern Is
shown In Fig. 12. The main lobe
ts again s imilar for the three ele­
ment length s . Maximum ~atn Is
about 6 .5 dB Inear 77°(13 tak e­
oro. and th e -3 dB points a rc at
approxtmately 70° and 83°. The
main lobes are smoot h a nd nar­
rower than th ey are at th e lower
freque ncies. Th e 20- meter ele­
ment Is b eg inn ing to s how
some scalloping. It has a peak
sldelobe gatn of -2 dBI at 50°).
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FREQUENCY (ldHz)

AG. 14-PLOT OF VSWR Y5. FREQUENCY lor sloping-vee antenna with charac­
teristics shown.

such as transmi tt e r overheat­
In~ and arc ing will show up.

The s imples t way to test a bal­
un Is to build two a nd con nect
them back-to-beck as In Fig. 13.
One balu n is con nected 10 the
tra nsmit te r an d t he o ther Is
connected to a 50-oh m du m my
load . Th is setup ca n also test for
Insertion loss by measu rtng the
Input and ou tput power. The In ­
sertion loss In decibels for one
bal u n is 5 log lo (ou tp ut power!
input power ). The measured in ­
sertion loss of the balu n In thi s
thi s vee was a low 1.5 dB.

The a -meter a nten na mas t
was a s ingle 20-foot sectio n of
rou nd z-mch d iame ter Extren
500 fiberglass tubi ng: wit h 1f4 ­

Inch wall thickness . This mate­
rlalls s trong. durable. and easy
to machine. Extren 500 Is avail­
able as round a nd square tub­
In g . r igh t -a ngie s toc k. flat
s toc k. and l-beams in va rious
sizes . A su itable base for a self­
supporti ng mas t can be made
from those mat er ia ls .

Alte rnati vely. t he fibe rg las s
mas t ca n be guyed at several
poin ts . T h e balun . eye-hoo k
s tra in reliefs for th e vee radtat­
tng cle men ts . a n d the inpu t
c oax ia l c o n necto r w e re
mounted as sho wn In Fig. 9 . If
fiberglass tubing for the mast Is
not rea dily available or it costs
more than you want to spen d
(about $ 4 pe r foot) . other suit­
able Insulati ng materials such
as th ick-wail polyvinyl ch lor ide
(PVCl tu b ing Is a good su b­
s titu te.

Ot her less expe ns ive mas t al­
ternatives Include wood beams
or even Itvtng trees .

The a n ten na radiating ele­
ments were 62-foot length s of
un Insu la ted 7 x 19 stranded
phosphor-bronze wire wtt h a di ­
a me te r of Ifll- Inc h . S t ra nded

contin ued on page 100
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SOURCES OF MATER IALS
The following companies are

sources lor materials and com­
puter software lor th is project:
• Toro idal ferrite cores (Part No.
FT240-43)-Radio Kit. lnc., P.O.
Box 973. Pelham, NH 03076,(603)
635-2235
• Film power res isto rs-Power
A im Systems, Inc•• Yellville, AR
n6a7. (5ll1) .....091
• An tenna design software­
Phadean Engineering Co•• Inc.•
P.O. Box 611. Shrewsbury. MA
01545 , (508 ) 869-60n
• Phosphor·bronze wire-Astra
Industries, tnc. , Dayton, OH
4343 2. (800) 543-5810
• Fiberglass tUblng-J. T. Ryer­
son ce., P. O. Box 1111, Bo ston,
MA 02103, (617) 782-6900
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2 TURNS 2 TURNS

7.5TURHS 7.5TURns
BAlUN 1 BAl..UH 2

FIG. 13-BACK-TO-BACK INSERTION
LOSSTEST01balunstcr sloplng·veean­
tenna.

However. the 40- a nd GO-meter
antenna elements show mo re
scal loping a nd even htghe r side­
lobe ga ins .

An assessment of the pat ­
terns suppor ts the concl usion
that a vee a n te n na wit h 2 0­
meter clemen ts fed at a a- meter
heigh t wit h a 6 9 ° a pex a n d
gro u n d- level te rm ina ti ng re­
s is to rs mee ts t he obj ecttves .
Ga in could be Improved at the
low end of the band with a lon­
ger radiating eleme nt. but that
could violate the site limit .

The actual di mensions s e­
lec ted for the vee an ten na are
those of Fig. 9. A sh or ting wire
co n nects t he te rm ina ti ng re­
s is tors (wh ich migh t or migh t
n o t b e co n n ec te d to ac tua l
Ea rth grou nd). That wire . a cur­
rent path between th e resistors .
Is very Impor tant. In an Idea l
vee. the resistors arc con nected
to a perfect ground plane that
provide s t he cu r re n t p a t h .
Omitting the s horti ng wire in a
vee moun ted on poorly co n ­
ducting grou n d degrades per­
form ance s ign ifican tly.

Antenna Co n str u c tion a n d
Measured VSWR

The anten na sho wn In Fig. 9
was built and tes ted on rocky
grou nd In New Eng lan d. It was
fed through a 14 :I balun wou nd
with 18 AWG magnet wire on a
2-lnc h outside diameter toro i­
dal fer rite core. The turns ra tio
is the sq uare root of the Imped­
ance ra tio (in th is case 3. 75 :1l.
The balun was wou nd wit h 2
turns In Its prima ry a n d 7 .5
tu rns In Its secondary. If t he
s loping-vee Is to transmit. the
balu n s hou ld be tes ted for
power handling by operating at
fu ll power for several hours. Any
problems that mi ght d evelo p

78
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FIG. 2-OOWNCONVERTER SCHEMATIC. The InpU1slg na l l ro m J1 1s applied 10 a tap
on Lt. Capacitor C1 tunes t110 reso nance and passes th e signal to 01 , an NEC 25137
GaAsFET.

BO

RF bypassing for the so u rce of
Ql . and Rl prov ides se lf-bias for
Ql. Gate 2 of Ql Is biased by
network R2. R3 and R4. An ex­
te r n a l g a in-co n t ro l si gn al

(Which Is usually not requ ired )
can be applied to theJunctton of
R3 a nd R4 If It becomes neces­
sary to reduce the ga in of the
con ver ter on very strong s lg·

nals . A DC voltage of +6 volts
will ca use full gain . a nd - 6
volts will cause nearly a - 40 -d B
reductton In gain. The voltage
can be derived from an AGC cir­
cu it, If necessary. but a potenti­
om eter ca n a lso b e u sed .
Capa citor C2 provides RF
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remote-ccntrot tuning.
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A G. 4-PART5-PLACEMENT DIAGRAM. ThIs layout must be lollowed exaclly to dupli­
cate the performance 01 the downconverfer. Some components mount on the seteer
side ollhe board as show n In A g. 6.

grounding for ga te 2 ofQl, and
R5 reduces a ny UHF parasHlc
oscillations. Th e drai n of Q I Is
con nected to a tap on L2. whic h
is part of the band pass fil ter net­
work. Ca pac ito rs C7 a nd CB
provide RF grou nd ing for the
cold end of L2. DC bias Is fed
through R6. Under normal oon­
dHlons. the dra in pin of Ql will
be at +10 to + II volts DC.

Ca pac ito r C IO co u ples the
s igna l from th e firs t tuned err­
cu it IC5-L21 to the second tuned
circuit (C6-L3~ Th e value ofClO
Is very small (0 .6 pFI: It deter­
mines the degree of coupling be­
tween L2 and L.1 . It Is made
from a s mall piece of PC board
material and Is mounted on the
bottom of the maI n board. Astg­
rial from a tap on L3 Is fed via

test jumper J Ul to m ixer Ml. .f
The local osc illator (L.O.) s ignal !
from Q2 Is also fed to the mixer. ~

Transis tor Q2 Is th e local os- ;:0
clllator. for which R13 . 01. C14. !1l
and C I6 provide a stabilized 9 m

volts DC. Because Q2 Is a PNP ~
transistor, It allows the collector ~

to be DC grou nded. which Is an ii'
adva n tage In th is type of os- z
ci lia tor circu it . Res istors R7 ~
and R8 provide base b ias forQ2 .
CII prov ides a solid RF urou nd 81



All resistors are~watt, 5%, un-
less otherwise noted.

At-tOO ohms
R2- 100,OOO ohms
R3. R4-220,OOO ohms
R~10ohms

R&-220ohms
R7---6800 ohms
R6-2200 ohms
R9-330 ohms
Rlo-10,OOO ohms
Al l-IS ohms
R12-390 ohms
A13. Rl 5-47Qohms. Y4*watt
Rl 4-10,OOO ohms. potentiometer

with shaft
Rlf-.l00(J ohms
R17-4700 ohms
At8-470 ohms
Capacitors
Ct . CS. C6. C9-2-10 pF trimmer
C2--e4. cr. CU , C14, C25-470

pF, chip
ca,C20. C26, C27---O.01 Il-F. disc
C1D--O.6 pF (must be handmade,

see text)
C12-1 pF, NPO disc or chip
Cl 3-3.3 pF, NPO disc or chip
CI5-tO JLF, 16 eons: electrolytic
CtG, Cl8-39 pF, NPO disc
C17-68 pF, NPO disc
C19-470 pF. disc

PARTS LIST

C21-18 pF. NPO disc
C22-56 pF. NPO disc
C23-10 pF. NPQ disc
C24-470 IJ.F. 16 volts. electrolytic
semiconductors
01, D4-1N757A Zener diode
D2-MV2103 varactor diode
~lN4007 diode
01- 25137 GaAsFET (NEG)
02-MPSH81NPN transistor
03-2N3563NPN transistor
Other components
L1~3 turns of 20 AWG tinned

wire (approx. 0.025 }A.H, see Fig.
5)

L4-part 01 PC board etching, see
text

L5-18}l.H RF choke
L6, L7---6 turns of 22 AWG enam­

eled wire wound on No.8 screw
(approx. 0.095 Jj.H, see FIQ. 5)

L8-9Yllurns of22 AWG enameled
wire wound on No.8 screw, with
ferrite slug (see Fig. 5)

Ml - MCL SBL-1 mixer
Jl , J2-F connector
Miscellaneous: PC board,¥1ft-inch

copper-foil tape. coaxial cable.
project case, 12.6-volt DC power
supply, solder, ele.

Note: Th e following Item s are
available from North Country

Rad io , P.O. Box 53. Wykagy l
Station , New Rochelle, New
Vork 10804:
• A kit 01 parts to buil d th e
do wnconverter (Inc ludes PC
board and all parts that mount
on It. Jl and J2, and wi re to
wi nd all inductors (metal case
and power s upp ly not ln ­
cluded}-$59,50 + $3.50 S&H
(Note th at non e 01 the parts
shown in Fig . 3 are Inc luded
with the downconverter kit)
• Metal ca se as sho w n­
$12.50
• a-watt ATV t rans mitter ki t
with a 439.25-MHz crystal (see
Rad io-Electronics. June and
July 1989}-$110 + $3.50 S&H
• A n.s-watt, 9-volt transmitter
kit with a 439.25-MHz crystal­
$112 + $3 .50 S&H
• linear ampli fier kit to boost
the output 01 ATVtransmitter to
15 watts (see Ra dio -Elec ­
tronics, Augu st 1992)--$79.50
+ $3.50 S&H
• Crystals lor channels 14. 15,
16,17, or 18 (lor test purposes
only)-S7.50 each

New York resident s mu st add
sales tax.

SOLOER SIDE FOIL PATTERN.

Co mponents C9 and L4 [a
length of m tcrostrtp line e tched
on the PC board). together with

m illia mperes . Capacitors C l2
and C13 provide a feedback net­
wor k for Q2 .

COMPONENT SIDE FOIL PATIERN.

for the base of Q2 , a nd R9 pro­
vides emiller b ias . Nominal cu r­
rent through Q2 is abou t 5 to 682
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WINDWIRE IN-",,,,,'"
M Y AS GU10£

TURN SCRFN TO
""""- 00 NOT

DISTURBCOil.
TIHE NOS

1I.l2.l3WSOHlU2.13

TU""'''.

l TOOl

wl\52 § 12
l lh~

TURNS

ff""",
0.00

(USEDINLe)

TI N£NOSWITH SOLDER
BEfOIl( IHSTAl.I.ATION

16.l1

US<
feRRITE SlUG

TIN ENOS
WlTH SOLDER

BEfORE INSTAlI..ATION

FIG. 6-ALL CHIP CAPACITORS, C10(see Fig. 8), and 01 mounl on the solder aide of
the board. The m.r1dngs on 01 face the compo nent side 01the board.

AG. S--COILS l1, L2, ANO l3 are three tu rns each of 20 AWG tinned wire wound
around a No. a screw and stretched to 0.3 Inch. The lead from J1 hn "s center
conductor soldered to L1at ¥. tum from the grounded end. Resistor R5 1a soldared 1l'1
turns from the end of L2 that connects to R6,C7, and ca.Coli L31s tapped at 1tum from
the grounded end. Colli L6 and L7 are a tu rns each 0122 AWG enamelled wIre wound
on a No.8 screw.Coli LS ls 9\011 tum s ol 22AWG enamelled wIre wound on a No. 8 screw
with a ferri te tun ing slug added.

:::: 23 and va ractcr diode 02.
form a circu it tha t can be tu ned
via the b ia s o n 02 over the
range of 350 to 39 0 MHz. de­
pendi ng on the setting of C9.
Therefore. g2 will oscillate over
that frequency range. because
positive feedback Is provided by
C12 and C13. and g2 ac ts as a
g rou nded -base a mpli fie r. Os­
clllator ou tput Is taken through
RI7 an d HI2 to mixer Ml. The
level at termi nal Lof th e mixer is
abou t 0 .3 volt RMS. Resi s tor
Rli Is con nected to a tap on L4.
wh ich also provides b ias return
for the collec tor of g2. because
it is at DC grou nd.

The output from mixer Ml at
60 to 70 MHz (the difference fre­
quency between received signal
and L.a . frequency) appears at
mixe r term ina l X. There is
about a 7-dB loss in the mixer.
Coil L5 provides a DC return for
the mixer IF port A low-pass fil­
termad e up of Cl 6 . L6. CI7, L7.
and CI8 elimi nates any remain­
Ing UHF signal componen ts ap ­
pearing a t terminal X. Tran­
s is to r Q3 Is a n IF a mplIfie r
stage. which Is biased by R13.
R14. and RI5 to a VCE of B volts
and a collec tor cu rre nt of about
B mAoTIm ed circuit LB. C2 1.
and C22 ca n be tu ned to either
chan nel 3 or 4 . The signal from
the low-pass filter Is coupled to
Q3s basevlaC19.1tanslstorQ3
provtdes about a IS-d B ga in: Its
ou tput signal appea rs a t J2.
Power for th e down converte r is
supplied throu gh D3 . wh ich
protects aga inst reverse volt­
ages. and C24 and C26. wh ich
bypass RF and noise.

Resistor RIO couples DC bias
to 0 2 supplied from tu nt ng-po­
tentlomet er R14 . Com ponen ts
R16. 04 . and C25 provide 9·
volts OC for that pu rpose. If de­
s ired . RIO can be supplied wtth
external DC for remote-control
tuning, or to allow the down­
converte r to be moun ted close to
the an ten na. That Is com monly
done to redu ce tran sm tss ton­
line losses between the an tenna
an d conve r ter- losses run high
at 450 MHz unless very expen­
s ive transmiss ion lin e. suc h as
V:z-Inch hard line, Is used . ICyou
are plan n ing on remote-con trol­
ling th e conver ter. Ins tall R14 so
Its easy to move.



Construction
The PC board matertaf tu-to.

0 .062 Inch thick glass epoxy )
and layout mus t be followed ex­
ac tly to d u plicate the per for­
man ce of the downconvcrter.
The s tray ca pa cita nce. coupling
be tween elemen ts. an d L4 are
all In tegra ted In to the des ign of
th e boa rd . Any layo ut devra­
lions ca n cha nge those s pec ifi­
cations. The foil pa tterns a re

contin ued on page 109

age. T he DC volt age Is im­
pressed on the ca ble as follows :
A nom inal 26-voIt power sou rce
a t the ATV receiver s tation Is
con nected to g 7. a 2N2222 NPN
transi st or used as an em itter­
follower. Resistors R22 a nd R23
produce a variable voltage of 14
to 26 volts a t ihe base of g7.
whose em it ter will follow th e
voltage . Power Is s u pplied to the
cable th rough Lit an d by vary­
Ing po tentiometer H.23 . th e volt­
age applied via R22 to the cable
a t J 3 ca n be adju s ted bet ween
14 a nd 24 volts . Ca pac itor C35
prevents a ny DC voltage from
appea ring at J4 .

The DC voltage Is taken off
the ca ble via th e 18 jJ.H RF choke
LID. CapacitorsC30and C3 1re­
move noise from the DC voltage
a n d p ro vid e a n RF ground .
POSIti ve volt age Is fed to the
downconverter via the cab le 's
center conductor an d the ou ter
s h ie ld se rves as the negative
s upply lead: It Is grounded to
th e case a nd grou nd fall .

Th e DC Inpu t Is fed to 0 6. a
tz -vol t Zen er dtod e Ia IN75 9
ca n he u sed ). Ca pacitors C33
an d C34 filte r a ny noise from
th e voltage whlch will be 12 volts
less than the voltage on the
coax ial transmission line ( + 14
to + 24 volt s ). or + 2 to + 12
volts DC. That Is fed to RIO.
whi ch feed s th e tun ing voltage
to the downconverter vara ctor.
By varying the DC voltage on the
tra nsm iss ion line between + 14
and + 24 volts. n ot only can the
downconver ter he powered. hu t
It ca n he remotely tuned to a
des ired frequen cy as well.

Not e that t h e co mp one n ts
s hown In Fig. 3 a re not par t of
th e downconverter board. a nd
they are u sed on ly if remote op­
era tlon Is requ ired.

Cl0JUSTfliGHT

CtOTOO lARGE

ClO TOO SMAll

FIG. 1~EAK THE CONVERTER tor a
response as shown here. By tri mming
C10 with a file you can experiment with
the coupling and reeuuent bandpass
shape.

theATV receiver s tation . The ca ­
ble is Isola ted from grou n d and
ca n therefore ca rry a DC volt-

PC BOARD

AU rnISEDGE TO
REOOCE GAI'OClTANC{

SOlDER GH(I.E

Ik~~ I pc BOARD

q :'c &'I..~Lt." ~
f PC OOARll ~ :v I fI· SOUlfR

PIECfOFWIRE ~

AROU~~~I~~O F PC ----..,t
BOARD AIlOSOLDER ALLAROUI/D. ~ 1

FIG. 8--10 MAKE C10, take a small
square of GolD, O.062·inc h PC board rna­
le rlal and tr im it 10 8 ~.. Inch s qua re. In­
stalll! on the solder side of the board In
the location shown In Fig. 6.

Figure 3 s hows how J 2 ca n be
co n nected to a lo ng coax ia l
transmission lin e that runs to

FIG. 7-ALL HOLES MARKED " GOO In FIg. 4 must have jumpe r wire s passed through
them thai are soldered on bot h si des of th e PC boa rd as show n here. Also, bot h si des
01the boar d must be grounded together with ccpper-Iell tape as shown.

FlG. 9-THE AUTHOR'S PROTOTYPE. The con verter should be mounted In a metal
bo ll , weathe rp roo f If ou tdoor use Is Intended.
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HARDWARE HACKER
Apple's PhotoGrade, electronic halftones, consultants network,
marketing your ideas, and two great new books.

DON LANCASTER

85

Oh, the times. th ey are a­
changi ng . We seem to
have a mixof really badand

-early awesome stuff coming down
etely Let's start off with some of
the sadder vibe s...

Heat hkit has recent ly discon­
tinued production on most of its
electronic kits. It's the end of an era
for sure.

But a funky little outfit called
Musty Manuals is setti ng out to
stock and make available all of
those older Heath assembly books
and inst ruction manuals. And lots of
exciting hacker kits are being made
available from such outfits as PAIA.
Old CcIony. and Micro Mint. Plus,
of course, through several of the
adverti sers in this magazine .

The technical paperback book
field (especially the non -computer
titles> is clearly not well . Sams is
essentially gone . bought out by
Macmillan and triaged into an eth­
ereal shadow of what once was the
most respec ted and d iversified
technical book publish ers in the
world. TAB has been purchased by
McGraw·Hill and become a subsidi­
ary. I have been getting plenty of
helpline complaints about several
sources that offer dated and jnaccu­
rate titles. Believe it or not . your IRS
is now paying publishers to shred
books. especially old tec hnical pa­
perbacks , through an obscure in­
ventory ru ling that ha s totally
decimated lonq.term back lists and
older technical titles.

But-an incredibly exci ting new
opportunity called Book-an-de ­
mand publishing is emerging in
which you can produ ce first-quality
paperback and hardback books ht­
erally on your kitchen table when
andas they are ordered. With a " for­
ever" back list. no IRS inventory
penalties , and no lower limit to the
total number of sellable vol umes
needed . And it also includes such

excrtmq possibil ities as a so-per­
cent authors royalty and rapid CO·
ROM distribution . Much mo re on
this on GEnie PSRT.

Very alarmingly, so me community
colleges are cutti ng back on or out­
right e liminati ng their elec tronics
departments. And many elect ronic
service and repair trade journals
have vanished without a trace.

But-we now have got the richest
and most incredible variety of cheap
new chips to play wi th. Anywhere .
Ever. We heve major breakthroughs
in hacker direct-ton er printed clr­
curts. We have a brand-new Elec­
t r o n ics Now fo rmat w ith new
feature s and fresh ideas that con­
tinue s the o ldest ongoing elec­
tronics magazine publishi ng house.
And we are some thing like a scant
eigh t years awayfrom hardware that
can surpass the human brain in logic
and analysis capabilities ..

Right now is certainly the great­
est time everto be getting into hard­
ware hacking in a vel)' big way.

Electronic halftones
I've recently been playing around

with the new LaserWriter G and am
vel)' impressed :Mth its new ability
to print medium- to high-quality pho­
to halftones . So, I thought we might
review what is involved in the laser
printing of photos in general , and
see j us t wh y A p p l e 's ne at
PhotoGrade process seems to beat
out brute-force methods-and how
we can do even better.

NEED HELP?

Phone or write your Hardware
Hacker Questions d irect ly to :

Don Lancas ter
Synerget ics
Box 809
Thatcher, AZ. 65552
(602) 428·4073

Many of those prevlous-qenere­
tion laser printers were 300·0PI de­
vic es, capable of placing or not
placing 300 whole dots per inch uni­
formly along anyone selected laser
scan line. ThaI translates to 90.000
dots per square inch, or a tad Oller 8
million dots on a standard page . If a
dot is only black or wh ite, it can
usually be represented on the page
bitmap or in your frame device as a
single bit . Thus, around a megabyte
worth of memory must be reserved
for your full-page bilmap at 300·0 PI
resolut ion.

The obvious big dilemma in rais­
ing your laser-printer resolution is
this; As you go from 300 OPI to
1200 OPI, you could end up requir­
ing sixteen times the memory! And
your page makeup times could end
up sixteen times as long ! Yet
"more" resolution is perceived to
be a big user need . Or is it?

Actually. laser-print ing resolu tion
is pretty near as highly overrated as
Peterbilt trucks or teenage sex. But
that's an other story for ano the r
time. I strongly feel that higher reso­
lution is not worth losing genuine
Adobe Level II PostScript, duplex
printing options, low per-page print­
ing costs , mainstream technology.
good thrrd- party supply sourcea.Jo­
cal hard-disk support. or any sleep.

A poorly scanned photo (or one
that's not properly histogram equal­
ized'J will end up looking even worse
on the premium machines. f

One zero-cost way to increase ~

your printer's resolution when you'd '::
like " camera ready" art for co nven­
tional printing: Ju st work oversee
and then photoreduce. Most of my
Hardware Hacker f igures are
printed at 133 percent normal size
and are then reduced here for an
effective resolution of a scan t 400
OPt. Yet I feel they loo k as good as
mos t of the other technical figures.

An easy wayof making a 300·D PI
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-;;- - -FIG.1- A LASER PRINTERca n l ake a halfto ne by grouping dots Into a larger " cell. " In

th is example, a 3 x 3 piller array fo rms a cell that can have ten gray levels, including
black and white. On a 300-DPI prtnter, this would lorm a "100 line, 0 deg ree " halftone
screen.

cepts and stores a few of the scan
lines on their final WC1'f out to the
laser scanner. By analyzing a matrix
formed from the nearby dots on ear­
lier and later lines. certain dot post­
nons are delayed by one-half a dot.
following a smoothing algorithm.
The result is a really big unprove­
ment in most typography and some
graphics. especially for reproducing
slanted lines.

Despite all the hype, the circuitry
involved is simple and cheap. And it
can end up totally independent of
the imaging model or language in
use.

But plain old smoothing can't help
halhone photos. and it may even

printer look bett er is to do a plainold
smoothing job . That concept was
pioneered by Hewle tt-Packard as
Resolution Enhancement Tech­
nology.

App le (and many elso-rans) have
copied this idea. O n the Lase rWri ter
G . App le calls it FinePrint .

The smoothing is .done by a
custom integ rated circuit that inter-
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HARDWARE HACKER STUFF
Hardwilfl Hacke, Reprint. II or Ul 24.54
Uldnlghl Engl...., tng Rlprlnh 11.50
Ineredible Sec r.t Yo".,. .... chl.... 11.$0
CMOS Cookbook 24.50
TTL Cookbook 24.50
ActIve FlIter Cookbook 18.50
Micro Cookbook vol I or II 19.50
L.n~n ler Cl.nl~. Llbr. ry 119.50
AppleW,iter Cookbo ok 19.50

IO&SPI,45d'grH. 100SPI,Od'lIrH' esSPI,18d1gTHS 83SPI.33deg....
'II"Y' 10llray' 11 graY' 1411r.YI
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411 SPI. 10 d.g....
311 gre,.

or86&og
50 SPI, 0 dell""

37 g'~ys

53 SP I, 45 d' Il" " 50 SPI, 31 d' ll, e..
33 'lily' 35 gra,'

~­
~~
60 SP I. 0 deg.... 60SPI. 37d'lIrHS 511 SPI. 15 d.grH' 56SPI.23d.g",s

26 g••y. ~ gray. 27 g.., . 30 gray.

75 SPl. 0 d.g,... 73 SPI, 14 deg,... 71 SPI, 45 d,gr... 67 SPI. 27 d.g,e..
17 g'.y' 18 gra y' 19 g..ys 21 lillY'

FIG. 2- THE AVAILABLE SPOT PATTERNS lor a typica l 300-DPI Pos tSCript printer.
Note that these 8re the ONLY dense panem s availa ble. You'lI get one of th ese re­
garc:lless 01what you ask for. Note the perfect ti ling.

BOO K.()N·OEMANO STUF F
Book-orHl. m. nd ,• •o...'~. kil 311.50
GEnl. PSRT nmpler (1I111M.eIPCj 31.50

FREE VOICE HELPLINE VISA/MC

POST SCRIPT STUFF
A. k The G..., ... flep.lnt. I, II or til 24.50
Ln erWriter SK,. I. (lIwlheIPC) 2'.50
POI!S~,;p l Show 8. T.ll 39.50
Int,o 10 Po.tS~"pt VHSVI6eo 39.50
Po.tS~'lpt e .glnne' Stu11 39.50
PO. ISc ript Cookbook (AclobeJ 16.50
Po.lS~ ript R. I. "'.n....III(Adobe) 26.50
PO.tScripl Progflm De.Ign(Adobel 22.50
T,pe I Font Forml! (AdoM) 15.50
laHrWritet R.I•• • n~. (Apple) 1• .50
Reel World Po.t.e,lpt (Roth) 22.50
Po.lS~ripl VI.....IApprOl~h (Smith) 22.50
Thinking In Po.IS~,lpl (R.ld) 22.50
Und. 1PS Pllrmmll (Holtzg.ng) U .50
The Whol. Wo.kI {. 11 PostS~rlptl 3U .50

CIRCLE 338 ON FREE INFORMAn ON CARD..
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PostScript to the rescue
I have found that the PostScript

genera l- purpose compute r lan­
guage has some really great ap­
proaches to elect ronic halftone s.
Those involve their setscreen and
image op erators. among many
others. PostScript uses some imag­
ing tiles that determine the screen
ang les and fre que ncies . Since
these screen tiles must all abut

trast. but a number slightly over 256
gray levels is possible . But. be·
cause of the stupendous costs of
exceeding 256 grays, most experts
agree that eight bits of gray scale
resolution is enough even for pre'
rmum images. Television some­
times might get by with as fev.' as six
bits. good for a mere 64 gray levels.

The obvious next ques tion is
" How good canour halftones image
at an unenhanced resolution of 300
DPIT Ignoring the obvious answer
of " Not good enough," we'lI then
go on to ask "Vv'hat can we do about
it1"

Several methods can be used to
fake halftone scree ns on laser
printers. One method is to group all
the possible laser dot positions into
larger spots that I'll call a cell. Figure
1 shows you how a 300 ·DPI printer
can use nine dots to make cells of
100 spots per inch. This particular
cell has a screen angle of zero. As
you can see. there are ten possible
gray levels here. including black and
white.

We can immediately see that we
could use 36 dots to form 50-spot ­
per-inch cells . And th ose cells
would give us 37 poss ible grays.
Clearly. we havea tradeoff between
the number of cells per inch and the
number of available grays. Use too
few cells per inch. and you'll end up
with the " Sunday Funnies" effect
with very grainy dots. Use too few
grays. and you will sofarize with ob­
vious (and oft en ob ject ionable)
steps between each possible gray
level.

The qray-tevel resolution of your
eye depends on context and ccn-

~ -- - - - - - - - - - - - - - - - -- ,NO COMPUCATED ELEcrRONICS,NOEXPENSIVE lNSIRUMEmS:

Homesludy course shows you how
10make good money in VCR repair.

An amazing fact: you can ,-----.
do more than four out of five
VCR repairs with ordinary­
too ls and basic fix-i t proce­
dures.Our home study pro­
gram shows you how.

Learn all of the systems.
mechanisms. and parts of
almost all brands of VCRs.
With no expensive instru ­
ments .No complicated elec­
tronics.No fancy workshop.
The step-by-step texts and
close personal attention from your instructor make learni ng easy.

Texts, course materials, and tool kit are sent to your
home. Graduate ready to make up to $50.00 or more
per hou r in your own spare-ti me or lull -t ime business.

Send today for your free career
booklet. Or call 800·223·4542

"'d~ _

Cit)' -::"...-,---::--,-_ Statl'-=-===Zip _ _ "...- _

The School of VCR Repair
2245 Per imeter Park, Dept.VK342 Atlenta. Georgia 30341L ~~

CIRCLE1'1 ON FREE INFORMATIONCARD

iurt. Let's look further at.. .

Fhe hal ftone proce s s
There is only one method to print

.omethloq that is truly gray on the
iaqe. And that is to use gray ink.
\ nd each different shade of true
,ray will need a different gray ink
md another pass through the pnnt­
ng press. Since this is clearly not
jood . printers have long used a
1alftone process instead.

The halftone process consists of
)rinting lots of different-sized black
jots very near to each other. The
jots are carefully spaced to be less
:han the eye's angular resolution.
nst ead of seeing the individual
Jots. your eye averages out the
alack dot s and the white back ­
;:Jround and perceives an average
qrey 1~1. The higher the ratio of
..mite to black. the fighter the gray.
and vice versa. Let's try it out. Look
at a gray port ion of any black and
white photograph or tint box in this
magazine. While it looks gray with
the naked eye. under a magnifying
glass you'lI see all the little dots that
make up the hafftone. The dots are
all black.

To print any photograph. a special
screen is used on the litho camera
to convert gray values into collec­
tions of black dots of varying size.

Traditional printers will spec their
screen size as the number of half­
tone spots per inch. Some popular
ones include 85 spots per inch for
tabloid news and the 120 spots per
inch for most magazines of Elec­
tronics No w quality.

Even higher spot den sities are
used on premium magazines. But
they require special inks, coated pa­
pers . and extreme attention to de­
tail. Note that even the highes t spo t
densiti es used are nowhere near
300 spots per inch'

A second halftone parameter is
called the screen angle. It turns out
that the human eye is very good at
picking out horizontal and vertical
lines. but rather poor on resolving
diagonals. Since the halftone pro­
cess introduces visual artifacts , it is
often best to set your black-and­
white screens on a 45-degree an­
gIe. In color printing. the halftone
screen angles become even more
critical if they are to eliminate objec­
tionable Moire patterns.
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FIG. 3-THE TOP SECRET GRAY MAP for a 30o-DPI PostScript printer. Most users and
most application packag es in si st on u sing the seventeenth most putr id 01 the avail­
able grays. The best grsph ics gray Is 106 DPI at 45 degrees.

era-ready art . and the 135·hne. 2
degree " india ink wash" gray. TI
latter gives you only six gray leve
and requires a careful selection
toner and paper. But the results a
stunning.

One way to do a best PostScri
gray is to enter these keystrokes ;
PostSc ript comma nds..
106 45 dup mul exch dup mul
add 1.0 exch sub setscreen

The first number is your cell fr
quency : the second is your anql
The details of where and how ]'I:
enter these code lines depend (
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they need " more" resolution. when
in fact. their grays can all get in­
stantly and dramatically improved
by using a few dozen keystrokes I

Fennstance. the best PostScript
300 DPI halftone screen for typical
graphics is a 106 DPI, 45-degree
one which gives you abso lutely
beautiful grays. Sadly,you'll only get
ten of those grays, but the lightest
ones are very good for graphics .

Two other quite useful 300 DPI
secret PostSCript grays of intere st
are the 85·line and 35·degree "re ­
progray" useful for oversize cam-

GREAT MONEY IN
VCR REPAIR

5t....,.1 )'our own highly profit..tble
cash b u sine s s fro m your h o m e '
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each other perfectly and still must
obey integer (whole numbers only)
math, there are very definite limits
to which 300·DPI tiles are and are
not possible. If you ask for some
halftone cell angle or frequency that
is simply not physically possible,
PosrScnpt will substitute the near­
est handy one.

Figure 2 shows you the available
denser halfto ne cells as used on
most popular 300 -DPI PostScript
print ers. Figure 3 shows you the
secret gray map for all of the "hid ­
den" PostScript grays.

Typical PostScrip t users and
most applications package s blindly
insist on us ing the seventeenth
most put rid PostScript gray avail­
able. VVhile this is often incorrectly
called a 60-DPI screen. its effec tive
resolution is only 53 dots per inch.
There are 33 grays with this default
screen.

That sort of explains the " Sunday
Funnies" effect of mos t poorlydone
PostScript screens. And one of the
biggest reasons why ' people feel

•• Earn up to $1.000 Per w _1r ••
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one-cr-soteen dot size output to laser scan ner

(100 CPI, 0 degree halftone cell shOwn)----FIG, 4-BOTH OMS AND IBM/LEXMARK cho se the "b rute force" 60o-0 Pl method to
Improve their PostScript photo halftones. The orlg lnal10o.0PI spots allowed 10 gray
levels; Ihe new ones allow 37. There Is a 4 x speed and 4 )( memory penalty for the
modesl (bul certa inly welcome) Improvement.
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4-blt CIA converter
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Old 300 OPI
pixel size

(100 OPI, 0 deg ree halft one cells show n)

FIG. ~THE A~P~P~L~E"'LASERWRITER G remains at 300 CPI, but it uses fo ur bi tmap
memory planes that allow one 01sixteen pixel dot sIzes. Thai permits 144gray levels at
100 DPI for good · to bener-grade photo hal"ones. Or 128 gray levels at the more
popular 106 DPI and 45 degree screen.
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"1" bitmap"2" bitmap

only a few dozen simple keystrokes
for their activation. And our halftone
photo quality, when given any prop ­
erlyimage processed input. doesn't
miss by that much.

So we can potentially add only a
little to 300 DPI and gain enor­
mously on halftone photo quality.
Bo th QMS an d IBM/ Lexmark
picked the brute force method. As
Fig. 4 shews us, they switched to a
6OO-0 PI double resolution and then
swallowed the 4:1 speed and memo
ory penalties. At 100 cells per inch,
you now have 37 gray levels. Or 50
gray levels at an 85·cells·per-inch

04" bitmap"8" bitmap

your PostScript programming style
or the applicatio ns package you
have. Carr me if you need any further
help on this.

No, none of those screens can
give you any high-quality halftone
photos. But the 75·1ine screen can
give you a recognizable "auto shop­
per" quality photograph. Especially
if the scanned image has been prop­
erly histogram-equalized.

Three key points ; The halftone
dots used in everyday printing are
much coarser than 300 OPI. Some
excellent graphic PostSc ript grays
are available at 300 DPI. They need
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Can we d o bette r?
I think we can. At least in theory.

For any I OO-spot-per-inch t ile at
plain old 300 DPl . we are USing nine
bits to call out only 10 different spot
values. Since nine bits could repre­
sent 512 different state values . the
memory use efficiency is a tad un-

cus to m-designed LSI chips . And
while you retain the same 4 x mem­
ory penalty as a brute force 600 x
600. you'll get four times the effec­
tive resolution !

The result? Good to better photo
halftones out of any plain old 300­
DPl laser-printer engine. Especially
wi th premium ton er and proper ly
sca nned image processing . The
PhotoGrade is also upgradab!e on
older NT and NTX printers wIth a
simple plug-in board.
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density. That cou ld make the dif­
ference between lousy and not half
bad photo halftones. Espec ia lly
given a proper digital image pro­
cessing.

Apple has chosen the more ele­
gant PhotoGrade method shown in
Fig. 5 . They remained at 300 DPI.
but added three extra bitmap mem­
ory planes for a total of four. Then
they modulated their laser dot size
to one of sixteen values. You now
can have sixteen t imes as many po­
tent ial gray levels as you did at 300
DPI wi th only a sing le memory
plane. At 106 DPI. you now have a
much better 129 gray levels avail­
able . That is equal to a brute force
resolution of 1200 DPI!

There is only a negligible speed
pe nalty. s inc e a ll four me mory
planes are written in parallel by
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that the leading invention marketing
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and contracted. the odds of getting
a royal ty license are 100;1 against.
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needs seems a really big deal.
Thus, it should be theoretically

po ss ible to bui ld a 300 ·DPI
PostScript laser printer with out ­
standing photo halftones. A 1697­
DPI equivalent. At zero speed or
memory penalties, Hmmmm...

I have posted lots of halftone and
secre t gray study exam ples to
GEnie PSRT. especia lly my files
129, 141, 144, 179. 180, 231. and
239. I've also uploaded some high­
quality images that you can play
with. ei ther insi de or outs ide
PostScript. In particular. check out
LENA.PS. MANDRILL.PS. and my
enhanced LENAHIST.PS.
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bit s can y i e l d u s up t o
68 .719.476.736 different states.
our memory use efficiency is essen­
tially zero! Thus. virtually all of that
App le PhotoGrade memory bitmap
is torally wasted'

Instead. let's go back to. sa;, 100
spots per inch at a plain old 300 OPt
Once in the center of every desired
halftone SP OI . put oul a single laser
dot having 512possible size values.
Presto. A mmd-blcwmq total of 51 2
grays at 100 DPI; Or a perfect 256
grays up at the usual 106 DPll This
is for photo halfto ne dots only; you
would st ill be able to do special
screens and weird spot functions
the old way. Patterns, 100.

For us to make full use of what
seems theoretically designable. you
would need some special automatic
mode sen sing for the hal ft one
areas. And a diamond-shaped laser
beam whose diameter could be
controlled over a 25-decibel or 16:1
rang e. D own from a maximum
slightly under three times larger
than is now used. None of those
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der two percent. Wawie qee!
T h e P h o t o G r a d e d o e s

ridiculously worse . Here we are ask­
ing 36 bits to call out a mere 144
different gray levels. Since thirty-six
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AUDIO UPDATE I

Format future shock

LARRY KLEIN

92

A re we lost in a fore st of new
audio forma ts? Is there a fu­
ture for OAT. DeC, and the

mini disc- not to mention record ­
able CD 's?

I have always considered myself
relalivety immune to the effects of
" Future Shock," As you may recall .
the dreaded FS Sy ndrome de­
scribes the disturbed and dlsort­
ented behavior of those suffering
input overload brought on by too
many life changes happening too
fast.

Students of sociology are aware
that the organization of any society
roughly reflec ts the way that the
people in it make their living . And
the kind of work thai people do . in
tum, derives from the technological
level of the society. Since tech­
nology is cumulative. it follows that
change . for better or worse. is inev­
itable. (I cou ld cite historica l data for
all this. but for the sake of argu­
ment, just take my word for it), It has
been suggested in other contexts
that the way to deal wi th the inevita­
ble is to relax and, if possible , enjoy
it. But for many audio philes, their
fun is threatened by the pro liferat ion
and confusion of many compe ting
formats ,

Al l this is by way of a psycho­
historical introduction to the pres­
en t state of home audio elec tronics ,
In post art icle s I've looked at the
question of new formats and exam­
ined the factors that make them into
hits or misses . As I see it. the major­
ity of audio consumers are most in­
terested in a format's convenience
and only secondarily in its fidelity.
Alth ough I certa inly don 't discoun t
the very low distort ion and noise ­
free qualit ies of the CD format. its '
obvious att rac tions-for th e aver­
age consumer- mos tly reside in its
durability and convenient handling.
My evidence for all this is the fact

that several years ago the compact.
conveni ent -to -use, and re latively
rugged prerecorded cassett e start ,
ed to outse ll LP's des pite the LP 's
superior so und quality and lower
price . For the same reasons , the
latest figures ShON that CD 's are
nON outselling cass ettes in dollar
volume. N ext year 's f igure s w ill
probably ShON superi or sales in ab­
solute numbers as we ll,

What does all this tell us about
the relatively sudden proliferation of
new audio formats-and consumer
reactions to them in the past several
years? Are the Japanese (a nd
others) engag ing in a strange rit e of
mutual comme rcial throa t-cutti ng?
For example, no sooner did the CD
format es tablish itself than digital
audio tape (DAn was introduced,
Although the two forma ts were not
really co mpetitors any more than
LP's and open-reel tapes were , con­
sumer confusion was rampant. And
consumers stayed away from the
DAT format in droves!

Then, in 1986, the word was out
that various co mpanies were work­
ing on a recordable CD, About four
years ago one company hel d a
pre ss conference du ring which it
was claimed that their dig ital record­
er/playerwould be on the market in
abou t two years-and wou ld cost
les s than $500! II d idn' t happen
then, but recently Carver and Philips
announced the imminent release of
a new breed o f compact -d isc re ­
corders . A clue to the target market
for the mach ine is given in the Car­
ver press release ; " Professional
user net price of the PDR-IO is un­
der 58,000." In truth. I don't have a
feel fo r the professional in the re­
cording industry, but audio co nsum­
ers are not likely to be waiting in line
to invest so heavily in an unproven
product with (for them) somehwat
obscure advan tages ,

Planned ob sol escence?
Ove r the years. I've occasio nal

defended the hl-f industry eqatns
the recurrent charge of engaging i
" planned obsolescence." The cor
version from 78 's to LP·s. tubes t
tran sistors, mono FM and reco rd
to stereo all struck me as wort t
w hil e adva nces in the audio ar
rather than nefenou s plots to se
new products . With todeys ted
nologies I'm not so sure.

Is Ja pan so filled w ith tech
nolog ica lly obsessed ma rketer
that they compulsively create nell
audio formats ob liviou s to co nsum
er need s and reacti ons? Is the i
guiding philo sophy something lik_
the classic adve rt ising agency ap
preach. "Let's run it up the flagpolt
and see if anyone salutes." ? If so
it's an expensive and frequently self
defea ting way to run an indust ry.

Several years ago. the consumer
elec tron ics trade publication Twic~

ran an interview with Hiraki Shimizu
general manager of JVC 's Persona
Au dio Pro du c t s D ivi s ion . Mr
Shimizu's comments were so star
tl ingly different from the usual sel f
serving presentations heard at new­
pro du ct p ress confe rences tha i
they are worth quoting. Shimizu was
troubled by what he ca lled the eth­
ical C!l aspec ts of today's prourera­
tron of formats . He suggested that
the industry was coming out with
too many products too fast without
considering the int erest--or best
interests-of the consumer, OAT
t e ch n o lo gy. a ccord ing to M r.
Shimizu . came too fast and the ap­
plicat ion came later; as a result the
market has not taken off. The ap­
plication should come first. he said .
In his view the most import ant thing
is how the new product w ill fit into
the market.

O ther voic es of discon ten t are
heard in the land. A writer in The
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HARDWARE HAC KER

and the odds of any positive cash
flow that exceed cosls are 600 :1
against!

Those figures sound about right
to me. Sometimes I've done almost
that well on my own. And some­
times not. Selling an idea is a real
rough rr:HI to hoe. One that could
become a near impossibility if you
are not a fully trained and well expe­
rienced in sider kn owledgeable
aboul what is going on in trade jour­
nals, politics, economics . and the
tech literature of the target field.

An invention-marketing firm Is
just a hired gun, similar to an ad
agency or a resume-typing service,
You pay them for their time and
effort for such services as patent
searches, listings in product news­
letters, and participation in mven­
tlon fairs--eash up front.

As we've seen a number of limes
in the past, the core problem lies in
the absurd mythology surrounding
todey's patent system. Very simply,
patents have little or nothing at all to
do with the selling or markeling of
an idea. For most individuals and
most small -scale technical sta r­
tups. any involvement whatsoever
with the patent system is Virtually
certain to end up as a net loss of
time. energy. money. and sanity.

Just about all hackers will tend to
grossly overvalue a new idea. A t
one time way back in the golden age
of inventing, ideas were occasion­
ally worth as much as a dime a doz­
en. Today. they are worth less than
len cents a bale in ten-bale lots.
Ideas gain value only when you can
d earty demonstrate your end users
actually ~etting off on them. And
then only when those ideas are
already in some saleable, competi­
tive, promotable. and distributable
form.

The key secret to selling an idea
is very simple: The buyer must
come to you. For our special reo
source sidebar this month, I have
gathered together some ideas that
can help you to profit from your
ideas.

Two essential magazines are that
M idnight Eng ine erin g and th e

continued on page t08

New York Times suggested that the
proliferation of competing formats
is part of a cons piracy involving
Sony <CBS Records}, Matsushita
<MCA Records), and Philips to
somehow protect their record-com­
pany royalties from the predations
of rabid home recordists. (If the re­
cording machines don't sell be­
cause of consumer confusion, they
won't be used to copy cap/righted
mater tal.I However, it seems im­
probable to me that the music and
audio-product divisions of a compa­
nywould play those sort of internal
games with so much cash and pres­
tige on the line,

P HIUPS' OCC900 will be one 01the first Dig ita l
Compact Canen, dKkll on 1M market

Future formats
Do I have any advice to offer

those seeking to keep their heads
above water in the Rood of new au­
dio products? For one thing. read
the articles extolling the virtues of
this or that new format with a critical
eye. Remember that most writers
and editors believe that readers are
automatically turned on by the New!
Experience has shown, however,
that large numbers of excited words
devoted to the advent of a new au­
dio format don't reliably predict its
success.

Given the snowballing of tech­
nology, it' s hard to make predic­
tions . but ce rtain developments
seem inevitable. In a science-fiction
story Iwrote in 1977, Ipredicted that
the tum of the century would see a
fiber-optic cable that linked most
homes in America. Among its many
services would be the ability 10 call
up any musical composi tion. pop or
classical, from the world 's recorded
library. Separate musical software
as such would be obsolete, as
would. of course, the players that
deliver it. I think such a development
is inevitable, and it would finally put
an end to all the fo rma t she­
nanigans. Or would it? R-E
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VFX digital s ignal processi ng . Til,
fou r a pplications programme
in to the VFX board are Jus t fou
ou t of ma ny possible a ppllca
tlons. The VFX processor hard
w a re is capa b le of b e t n]
reprogrammed to pc rfonn othe:
functi ons as well. Some of thr
poss ib iliti es a re speech recogm
tton . ac tive noise cancella tion
voice com press ion/record in g
an d a spectru m-sh ifting hear
Ing ald.

For exam ple. t he VFX p ro
cessor could eas ily recogni ze
the n umbers from 0 to 9 a m
display them on the LED tnd tca.
tor. That requ ires tha t t he
speech be converted into the Ire
quency domain and the spectra
peaks of the sou nd be comparee
with pre -stored templates . The
closes t mat chi ng sou nd Is se­
lec ted a n d di splayed on the
LED. The processor could then
generate the DTMF signals for
th a t number to make a voice­
ac tivated telepho ne d iale r.

A voice co mp ressor/recorder
converts an audio Input In lo the
frequency d omain. picks ou t
th e most prominent spectral en­
ergies. and stores them in data
memory as frequen cy and am­
plitude. The tech n ique ca n re­
duce the amou nt of data that
mus t b e stored compared to
that from conven tional d igitiz­
Ing processes from 6.5K words
per second to 650 to 300 words
per second . Th e VFX board with
BK words can record approxt ­
mately 12 to 25 seconds ofcom­
pressed speech.

Activ e n oise ca ncellation Is
being deve loped fo r a pplica­
tions ra ngtng from muffli ng the
so und of automobile eng ines
a n d In d u s tri a l mach ines to
eli mina ti ng the background
fussing no ise In fighter-ai rcraft
In te rcom-system headphones .
S tmtlarappltcanons for the VFX
board are bein g d eveloped. Let
us kn ow If you have any other
applications you wou ld like pro­
grammed In to t h e VFX pro­
cessor. If you are Int eres ted in
program m ing your own a p­
pllca tions. look In to the EZ..LAB
sys tem sold by Analog Devices
that has been refere nced In this
a rticle. It Is an affordable way to
Implement s mall- to med ium­
s tzed algor tth ms.. R-E

DC
POWUl

and p ressing the reset button .
The test mode Individually tests
th e sys tem RAM. the CODEC.
an d the LED display.

In the test mode the exte rnal
SRAM Is cons tan tly wr itt en to
a nd read. and the nu mb er of er­
rors a re d isplayed on the LED. If
the LED display Is blank and all
the power su pplies are normal .
there is somethi ng wrong with
the LED or the driver. If the LED
has a number ot her than zero.
there migh t be a problem with
the SRAM.

The CODEC data Is rece ived
and Immediately re transmitted,
so t he microp hone Input Is
echoed back the headphones . If
the re Is no output or If the out­
pu t doesn't sound like the in­
put. there Is a problem. If there
a re no other fault Indications
and the m icropho ne a nd s peak­
er are working. there might be a
problem with the CODEC. If
noth ing happens and th e power
s up p lie s a re n orm a l, t he re
m ight be a problem with the
digital s ignal processtng cht p or
the EPROM.

Where to go fro m here
The VFX p rocessor Is Inten d­

ed to demonstra te In . an enjoy­
able way, the ca pab iliti es of

FIG. 9-THE VFX PROTOTYPE. Carefull y check the board for solder splashes and
bridging before ap plying power.

button a n d the LED display
should coun t fast enough so
that all the segments (an MS")
appear di mly lit.

Remove powe r from the board
a nd Instal l the two RAM's (lCS
an d le g). Apply power to the
board. The LED should aga in
display " 6. " Press th e SH IfT

button and the LED shou ld d is­
play MO." If any RAM errors oc­
cu r. they wt ll cau se the LED
d isplay to Increment.

Next lnstall lC3 and IC5. Con­
nect your speake r or head­
phones to J2 and rea pply power.
Press the SHirr button twice and
a tone should be heard In the
headphones or speaker. Install
IC4 and connect a m icropho ne
to J 3. Apply power and press th e
SHIFT button three Urnes. Then
speak In to the microphone and
yo u r voi ce s ho u ld be h eard
through the headphones . Ad­
Jus t poten ti ometers R50 a n d
R40 for min imum di s tortion .
Now t ha t yo u r VFX board is
wo rki ng . yo u can cha n ge the
DIP switches accordi ng to Table
I for the other three effects .

As mentioned before. there is
a test mod e that can help trou­
bleshoo t the VFXp rocesso r. It Is
activated by s et ti n g t he DIP
switches as sho wn In Table 194



DRAWING BOARD
Video scrambling.

AG .1- TYPICAL LINEOF VIDEO. Most of the line Is devoted to the picture area, but "'5
lhe control area that we're Interesled In.

0 1 2. .5 .,. 56 7 a '1 / 0 / / /.2
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FIG. 2-THE CONTROL AREA. The NTSC video standard says that the signal can
range from 0 to 1 volt peak·to-peak.
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two are directly related as shown on
the Y axis of Fig. 2.

The bottom line of the picture is 0
IREunits which is about 0.3 volts up
the IRE scale. That point is impor­
tant because it's both the defined
level for black video (no picture on
the screen) and the upper limit for
any control signals. <There's a slight
ambiguity here when you examine
the colorburst but we'll get to that
IaterJ For the moment. we can con­
sider everything above 0.3 volts as
picture and everything below that as
non-picture.
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like to talk about "un its of video"
rather than voltage for the same rea­
son that audio people like to talk
about decibels rather than voltage.

\Nhen the NTSC video standard
was established, the two most
basic decisions made were that it
would range from 0 to 1volt peak-to ­
peak, and that one voltage range
would be reserved for picture and
one would be reserved for control.
As we go through ourdiscussion on
scrambled video, I'll talk somet imes
about video in terms of IRE units
and other times about voltage . The

IlJr)J~£ I V

Looking at a line of video on an
osc illoscope or waveform
monitor can be a real eye

opener. As we discu ss the various
'act ors involved in video scram­
Jling . you'll need a good under­
standing of video to follow along.
You'll also need some equi pment to
view the waveform. other than on a
N set. For a good background on
video. get your hands on the series
of DrCfoNing Board columns I did on
video from January to November
1990. You'll probably be able to find
them in you r library if you don' t have
the back issues.

The starting point for any would­
be unscrambler <hereinafter re­
ferred to as "us") is that scramblers
(hereinafter referred to as "them" )
sta rt out with a signal that's exactly
the one we want to wind up with .
Video originates in the clear, gets
messed up one way or another by
them. and is sent to us. Our job is
simply to undo what they've spent a
lot of money doing.

You don't have to be a rocket sci­
entis t to mess up video-that is
true both aesthetically and seen­
tifically. The hard part is to do it in
such a way that you can put it back
together again . This means that
there has to be a rigorou s ep­
proach-almost a mathematical
one-to tearing the signal apart .

Take a look at-and get intimately
familiar with-the typical line of vid­
eo shown in Fig. 1. While most-of
the time on the line is devoted to the
picture area , it 's the control area
where the real .........::>rk is done. The
signal in the picture area determ ines
what you'll be seeing on the screen
but the stuff in the control area is
what tells your TV where to put the
picture and how it's supposed to
appear.

The control area is blown up in
Fig. 2, and the informat ion in it is a
graphed function of time and volt­
age. By the way, most video people



resulting video signal will be com
pletely messed up. The best V'Jay tc
appreciate that. and a good way 1<
get into video hardware, is to buil<
something to demonstrate how al
th is stuff realty happens. That's
ligh t. our first piece of hardware i~

going to be something that wi ll Ie
you scramble video. And , as far as
the 1Cl'Nis concerned, I'm pretty SUIl

that nobody's going to become vel)
upset.

We'll need a source ot real video
That can be anything from an NTSC
generator to a line-level video signa
from the back of a VCR. You'lI alae
need a scope to look at the videe
waveform and a TV to look at the
picture, You can do without the let
ter but the forme r is a must , I'm nor
going to beat you up any more about
getting a scope, but if you don't
have one, get one. If you don't gel
one , this series of columns. while
informative, wilt be somewhat less
than usefu l from a practical point 01
vieYol.

To get started, because we're
building circuitry that is going to use
an external signal, the first thing we
have to do is buffer it. That is done
for two reasons. The first is that we
have to be able to control the level
seen by our video circuitry, and the
second is so that a wiring erro r on
the breadboard isn't going to send
unpleasant voltages back to the sig·
nat generator or VCR. The results
could be a bit nasty.

Video buffe rs are just like any
o the r buffe r-they ' re s imp le cir­
cuits that isolate one stage of hard­
ware from another. Think of it as
being like an electronic fuse . The
easiest way to build a buffer is wit h a
single trans istor as shown in Fig. 4 .
The transistor is se t up as a buffer,
and the level of the video can be
controlled by the value of R2, You
can also put a potentiometer in se­
ries on the line feeding the video to
the base of the transisto r and trim
the level that way.

Although the NTSC video stan­
dard calls for a signal that's 1-YDlt
peak-to-peak. most VCR manufac­
turers don't strictly follow that stan­
da rd when it com es to a video
output signal. If you put the signal
on a sco pe, you'll probably find that
it 's a bit higher than that. If that's the

continued on page 109
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FIG, 3-A FREEWHEELING RETRACE
won 't match the frequency sent by the
broadcaster. The curved lin e runn in g
down the center 01the screen Is the hor l·
zontal interval sent by the broadcaster.

Because that has nothing to do with
the signal it 's receiving, the line usu­
ally shows up at some random spot
on the screen, The TV's freewheel ­
ing frequency is close to the broad­
cast horizontal frequency, so the TV
will start a new line at about the
same point in the broadcast line.
That means you'll see the broadcast
horizontal interval on each line at
more or less the same horizontal
locat ion on the screen. The result is
a curved line down the screen.

The third thing happening on the
TV sc reen is that the co lors are
messed up. Because the horizontal
sync is missing, th e TV circuitry
isn' t seeing the colorburst in the
right place , so there 's no reference
for either the intensity orcolorof the
picture. The TV then uses whatever
it sees in the colorburst location as
a reference for both the intensity
and color of the image.

You can see now that by simply
getting rid of horizontal sync. the

FIG. 4-A VIDEO BUFFER Isolates one
stage of hard ware from another. The
transis tor Is set up as a buffer and the
level ot the video can be controlled by
the value of R2.

That signal definition is the basis
for mos t of the hardware in every
NTSC -compatible TV ever made .
Your 'TV contains circuitry that ex­
pects control information to be be­
low 0.3 volts and picture information
from 0,3 to 1 volt. That's important
because it is the starting point for
scramblers; when you get rid o f
some of the control information, a
standard TV can't display the pic­
ture, Remember that the horizontal
sync pulse defines the end (or, de­
pending on your point of view, the
beginning) of a line of video. If the
'TVdoesn't see it. it won' t know how
to display the tine on the screen,
and the result will be that the 'TVwitt
end one hne and start another one
at some rando m poi nt on the
screen.

The freewheeling retrace fre­
quency of the TV will come close to
the one sent by the broadcaster, but
it won't match exactly. What you' ll
see on the screen will be some thing
like Fig. 3. The curved line running
down the center of the scree n is the
horizon tal in terval sent by the
broadcaster.

Three things are happening in Fig.
3. The first is that the line is curved
because the horizontal circuitry in
your 'TV runs at a frequency that's
not exactly the same as the broad­
cas t horizon tal frequency. The 'TV
can accep t a certain amount of drift
in the horizontal frequency. Once
upon a time a horizon tal control was
built into on the 'TV so you could
hand tune the 'TV to the received
signal. Although that control isn' t
around any longer (except some­
times as a trimmer on a circuit board
inside the TV>, the tolerance is still
there , Modem 'TV's can automat­
ically lock onto the broadcast hori­
zon tal frequency so th ere 's no
reason for the horizontal con trol to
be accessible ,

The secon d thing that's happen­
ing is that the tine is in the center of
your screen. The reason for that is
Simple. The TV's horizontal circuit
uses the received horizon tal pulse
as an inst ruction to move the beam
back to the left side of the screen.
Because the scrambled signal has
anything but a recognizable horizon­
tal sync pulse, the 'TV zips the line
back 10 the left side of the screen
whenever it reaches the right side ,..



COMPUTER CONNECTIONS
The Cheshire Cat, multimedia, and vision.

JEFF HOLTZMAH

V Iston . according to the
Ame rican Heri tage Elec­
troni c Dictionary, can be

defined in fiveways: 1.The faculty of
sight. 2. Unusual foresight. 3. A
mental image produced by the
imagination. 4 . Something. as a su­
pernatural sight. perceived through
unusualmeans. 5. Oneof extreordr­
nary beauty.

In the business world. definition2
is what people usually think of. Ac­
tually. definition 3 is most important.
Persons wit h unu sual foresight help
bridge short- term gaps between to­
day and tomorrow. Persons with
imag ination setlonq-te rm goa ls and
direction s. and inspire others to try
to move in those direc tion s to
achieve tho se goals. Companies
are typically founded by Type-3 peo ­
ple. and run by Type-2's.

S tarting about 250~rs ago dur­
ing the dawnof the industrial revolu­
tion . technical vision and imagina­
tion in the western world focused on
building tangible item s to ease the
time involved in producing , trans­
porting. and defending necessities.
After about 200 years of wide­
spread social effort, most of those
problems were solved, so persons
with v isionary imag inat ion shift ed
focus to a different set of problems.
From these origins was born the
computer industry.

Early work in that field centered
on doing the same kinds of activiti es
people had been dOing--e.g.. ac­
counting and typ ing-only faster.
Things started to get interesting
when Ted Nelson, Doug Englebart,
and others realized that the comput·
er had created a whole new world. a
"virtual" world. Again the American
Heritage. this time on virtual image :
An image from which ray s of re­
flected or refracted light appear to
diverge. as from an image seen in a
plane mirror.

There is a virtual world behind the
C AT. from which imaginatylight rays
are diverging, rays that until recently

were visi ble only to mathemati­
cians , co mp ute r scientis ts, and
software engineers. Now thanks to
Nelson and company. and more reo
cent ly to video games and the Mac­
intosh (and let's not forget Micro­
soft WindONS). that Cheshire cat
image is becoming accessible to
more and more people.

Graphics editors let artis ts reach
in and take hold of some of that
vir tual Play-D ou gh a proprietary
term . On-line references let wri ters
and researchers tap into the kno.vl­
edge of the world . Threa-D CAD
programs let architects and product
designers "build" prototypes wit h­
out cutt ing wood or metal. Medical
imaging devices let medical techn i­
c ians and research ers non -intru ­
sively create images of body parts .
Serio us and popu lar composers
use synthesizers to create new mu­
sical forms.

Computer technology has pene ­
trat ed many disciplines, but it still
has a long way to go. Take video
editing for one.The traditional meth­
od for editing videotape and film is
to do a lot of physical fast-forward­
ing and rewinding. The effi cient way
to do the job is via random access,
instantly jumping from any frame to
any other: Due to the immen se stor­
age required for video information,
effect ive random ac ce ss com ­
pletely dwarfs the sto rage and bus­
bandwidth capabi lities of todey's
most powerful personal computers
and law-cost networks .

Multimedia
Th is is where Type-3 vi sion

comes in . Tha t v is io n ce nters
around a topic of growing public in­
terest; multimedia. Don't be misled
by popular computer, video . and
games magazines. Multimedia is
not just putting a sound board in a
PC. or adding a CD-ROM drive to a
Nint endo. The real promise behind
multimedia is Iwofold: 1> To bring Ihe
who le world into that virtual image

behind the CRT. and 2) To connect
your virtual image to mine and ev­
eryone else's.

The requiremen ts for rich multi­
media are simple: 16-bit audio. full­
screen 30-frame-per-second video,
24-bit (photographic-quality) imag­
ing. fast access to lots of textual and
numeric dala-all of which must be
availa b le on -de m and, syn­
chronously, instantaneously. at any
time. and (eventually) anywhe re in
the world.

It wou ld take a powerful main­
frame to provide that kind of ca­
pability today. On the other hand. a
nm-of-the-rmll 486 today exceeds
the computational power of a main­
frame of a decade ago . Assume
then that within the next decade,
"compute rs" thai meet those re­
qut remen ts become avai lable .
Those "computers" will have built-in
general-purpose digital signal pro­
cessors CDSP's) for compressing
and decompressing audio and video
data. and for doing fax and modem
ch ores as wel t. Semiconductor
memory will be mea sured in the
gigabytes, and permanent storage
will be measured in the terabytes
(on personal compute rs; matn­
frames will have even more). Op tical
storage may finally. aft er decades of
promise. become co st effective.

Tomorrow's computers will have
built -in connect ivi ty to off ice sys­
tems, commercia l databases, enter­
tainment banks. and interac tive
educational coursewa re. Transmis­
sion speeds of these new networks
will make Ethernet and Token Ring
look like box turtles.

Those systems will have built-in
doc king technology (both hardware
and softwa re) for portable notepad!
planner sys tems based on todey's
fledqtinq pen-input technology. They
will have lightweight. nat. high-reso­
lution. t rue-colo r di sp lays-and
printe rs-and will accept keyboard
and pen input indiscriminately. They
will communicate via a universal dig- 97



FIG. l-GOLORAOO'S JUMBO 250 packs 250 megabytes 01 data on a 520 lDpe car
trldg e In less than two hours.
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ital communications system that will
probably come about as some sort
of joint venture between AT&T. the
cable TV companies. the indepen­
dent netwodcs (CNN , FNN. Fox>.
media giants like Time-Warner. and
major computer companies.

There will be gobs and gobs of
data flCNIing around.and lots of con­
fusion about who owns rights to
what. New kinds of COl'tright issues
will keep lav.yers busy for the next
century. Students and researchers
will have unprecedented oppor­
tunities to cheat. Illegaldata tapping
and decoding (akin to todey's cable
TV descramblers) will provideadata
underground and new forms of law
enforcement (the Data Police).

That technology will not replace
today's TV. VCR. stereo system.
video game. fax. telephone. or com­
puter, However. those technologies
will come to be seen as modular.
interoperable pieces of a larger sys­
tem in which all the pieces can plug
and play-for those who want to.

From thi s pe rspect ive. multi­
media begins to look like everything
connected with computers, con­
sumer elec tronics , and entertain­
ment. Grandiose? Maybe. But ask
yourself why IBM is contemplating a
half-bi llion dollar deal with Time­
Warner. why IBM and AT&Tare both
working like crazy to get fiber-optic
data rates to work over copper cab­
ling. and why Apple is partnering
with Sharp and Microsoft with Sony.

Pe rsonal comp uters revolu ­
tionized typing. accounting . and
publishing in the 80's. The 90's will
see even more radicalandpervasive
changes.

That's the vision. Question: How
will you participate?

Product w atch
For years the phrase " reasonably

priced tape backup" was a contra ­
diction in terms. but that is no longer
the case. Figure 1shows one of the
best deals around: the Jumbo 250
from Colorado Memory Systems.
It's a high-quality 250-megabyte
QIC·SO tape drive that can fit in a
3.5 inch or 5.25 inch bay. and it runs
off a standard floppy-disk controller.

The Jumbo 250 includes a spe­
cial cable adapter that runs from the
drive to the f1oPf¥ controller; the
cable from the floPf¥ driveCs) plugs

into the Jumbo's cable. Other than
mount ing the dri ve and copy ing
software to your hard disk. that's
the extent of installation.

Backup soft ware included with
the drive runs in both menu-driven
and command-line modes: the latter
allows unattended backup via
scheduled batch files. If hard-disk
capacity exceeds that of a tape. the
software will store additional data
on additional tapes. In addition. the
software has several options . in­
cluding password prote ct ion. the
ability to back up and restore Novell
N etWare bindery (user access
rights) files, and several types of
software-based data compression.
Using compression is faster than
not using it ; I have no trouble back­
ing up about 170 megabytes of data
on a single tape in less thanan hour.

You can use the menu-driven
mode to create a tag list . or list of
files to back up. and then use the
command-line mode to back up the
files on the list. One nice feature is
its ability to append muhiple backup
volumes to the same tape. which
gives you the ability to perform daily
backup s simply and quickly. My
main complaint with the software is
that it forces you to restore files to
their original locations. Sometimes,
especially in a networked environ­
ment. it's helpful to be able to re­
store files elsewhere.

Many installat ion option s are
available, including a case for exter­
nal mounting. numerous special ca­
ble andconnector arrangements for
special PC's (such as PS/2 's). and
several dedicated tape-controller
board s th at prov ide inc reased

speed and hardware data compres
sion. Colorado also sells softwan
to control the drive under severe
varieties of Unix (SCO. Interactive
AT&T. and Intel>.

The driveincludes a one-yeerwar
ranty. ton-free technical support
and access to a BBS. If you shoe
around. you can pick one up fOI
$250 mail order. By way of com
panson. just a few years ago m)
trusty SO-megabyte Irwin backup
unit cost three or four times that
amount. For small offices and Win­
dCNIs power users. this is a must­
have item.

For more power and flexibility in
tape backup software, check out
Sytos Plus. It has several nice fea­
tures. including the ability to WOOl
with multiple devices. including the
Co lorado, numerous digital audio
tape (DAn and 8mm formats. Bfvl's
optical read/ write disk. and hard
and noPPI disks; others are being
added all the time.

Syto s also supports OSI2.
whereas Colorado does not (yet>.
Sytos is routinely bundled with nu­
merous high-capacity tape drives:
the company claims more than a
million users.

Probably the nicest feature is
Syto s' more integrated wayof creat­
ing backup sets. Whereas Colora­
do's TAPE.EXE forces you to create
tag lists and then manually create
batch files with numerous param­
eters, Sytos allows you (in the menu
mode) to create "procedures" con­
taining both tag list and configura­
tion opt ions. and then run various
procedures from the command line.

Sytos also has more extensive
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The more you use i!lhe more
uselul it becomes.

We support 1200 and 2400 baud
operalion .

Try the

ElectrDnics
NOW.

bulletin board
system

(RE·BBS)
516·293·22B3

Communicate witll etner R-E
readers.

• Jumbo 250, Colorado Memory
Systems, 800 South Taft Ave.•
Covel and . CO 80537 . (303)
669-8000.
• Sytos Plus. Sytton Corporation.
124 Aanders Road. P.O. Box5025.
Westboro, MA 01581-5025. (508)
898.()100.

RE·BBS
516·293·22B3

PRODUCTS DISCUSSED

l eave your comments on R-E wil li
the SYSOP.

Parameters: 8N1(8 dala bils, no
parity. 1 slop bi!) or 7E1 (7 data
bils, even parity. 1 stop bill.

Add yoursell to our user files 10
increase your access.

taking a pot -shot at the computer
industry. Sega plans to introduce.
two places by Thanksgiving a $300
CD-based game that delivers quali­
ty audio and live-action video: Nin­
tendo plans 10 introduce a similar
$200 unit early next year. Sega is
working with Sony to produce
games relate d to movies, e.q..
Spielberg's Jurass ic Pari<. Early re­
ports indicate that Seqa's device
will include only half-speed. quarter­
screen animation, whereas the Nn­
tendo unit will do a full 30 frames
per second. R-E

.cumentetron than Colorado . It
vers different kinds of backups,
td methods for creating backup
:hedules.
Sytos will allow you to restore
es from tape to new locations with
'!'Ii names; the only feature it lacks
nd that Colorado supplies} is a
luge that indicates progress in for­
atting a tape.

ews bits
What's larger than a calculator
ld smaller than a notebook PC?
ette r yet. wha t's the size and
eight of a paperback book, has a
2-M RISC processor, a mulutaek­
g. object-oriented operating sys­
.m. and a 6- x 3-inch LCD screen
Ir pen input and visual display?
aay: Apple's Newton , the first
endheld device for jotting, sketch­
g, scribbling, figuring, doodling,
laking lis ts , and subsequently
loving that data to a larger comput­
r or another user via fax. modem,
r network . Initial specs include
ashEPROM, 1to 20 megabytes of
:AM, PCMCIA expansion cards,
ound output. an infrared data link
) other Newtons and desktop
dacmtoshes. and wired links to
oth Macs and PC's. In addition to
-e text and graphics doodle pad.
fewton will have an address book,
cheduler; and an intell igent as­
istant that win understand and act
,n commands like "fax this story to
Irian." Newton is scheduled for reo
sese around January of 93. and re­
rortedly will cos t $500-$1000 .
-here are also rumors of another
xpple-developedhandheld. this one
telled Sweet Pea, wit h CD-ROM
md the ability to play QuickTIme
.copts. It sounds a lot like the de­
'ice Microsoft is developing with
Sony

ISM has publicly demonst rated
=oor running on copper shielded
wisted pair (STP}cabling. thus pali­

ng the way for a potential ten-fold
ncrease in bandwidth to desktop
computers-s-and other dev ice s.
'Jot to be outdone. AT&T Paradyne
las anno unced a similar tech ­
1010gy,with claims that it could spur
the nascent multimedia industry by
:telivering on-demand and mterac­
tive video services.

Nintendo and Sega are going at it
neck and neck. and in the process.
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SLOPING VEE ANTENNA

continuedJrom page 78

phosphor-bronze wi re Is pre­
ferred over s tranded coppe r or
a lu m in u m wire becaus e It s
spring qualilies avoid kinks . It
Is almost Impossible to tangle
this kind of wire. especially im­
portant If you wa n t a Ite ld­
transportable anten na sys tem.
Ne verthel es s. If phosphor­
bronze wire wire Is too expen­
s ive (abou t $ 2 per Ioct l or di ffl ­
cult for you to obta in stranded
copper or aluminu m wire ca n be
su bs ti tu ted . The shorting wire
was 16AWG bare. s tranded-cop­
per wire.

Solde r all con nections If th e
an tenna Ins tallati on Is penna­
nent. Bu t If you plan to set up
and take down the an tenna fre­
quen tly. be su re that there are
clean met al- to metal mechen­
Ica l con n ec tions between a ll
conduc tive compone n ts .

Th e terminati ng res is tors

mus t be capable of handling a
s ign ifican t amoun t of power If
the a nt en na Is to be used for
tra nsmts s lon . No n-Inductive
ca rbo n-fil m power res is tors .
rated for 300 ohms e 10%. were
specified for the test antenna.
They had measu red DC res is­
ta nces of 307 and 3 14 ohms. As
a gen e ra l rule . the re sis tor
power dissipati on rating shou ld
be 10 to 20% of the maximum
transmitte r outpu t p ower.
Check the termination resi s tors
for overheating.

Fo r receiver-on ly applica­
tions. almost a ny low-power dis­
s ipating resi s tor with the cor­
rect resi sta nce value will be
sa tis fac tory. The tes t s lop tng­
vee an ten na showed good VSWR
performanc e a n d reception
with 300-ohm. IA- wa tt carbon
res is tors.

The measured Impeda n ce
bandwidth of the 15 to 50 MHz
vee Is shown In Fig. 14. A net­
work analyzer measured the In­
put VSWR of abou t 150 feet of

RG-2 13!U coax ial cab le a nd
was below 2:I at all freq ue ncl
between 10 and 60 MHz: It w
parti cu larly good betwee n
a nd 30 MHz. The undulatl o
In the VSWR cu rve s ho wn
Fig. 14 we re ca used by tI
transmission lines Ireq uem
dependen t trans former ac u r
acting on the s lop ing vee-tn p
Impedance.

VSWR measured d irectly
the a n ten na Input Is sugm
higher because cable loss lowe
VS\VR. This measurement w
made. and the VSWR was ju
over 2:1 In the followtng ba nd
38 to 40 MHz: 44 t047MHz: ar
52 to 57 MHz. At all Irequenct
below 58 MHz. the s lop ing Vct

Input VS WR wa s les s tha
2.5:1. The tes t an ten na easl
exceed ed the bandwidth des tg
objective. and It provides ve
good broadba nd performanc
In field tes ts the s lope vee pe
formed well as a tra nsmitter 31

ten na dow n to frequencies 1

abou t 4 MHz. R

Article Parts
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detection and stop the Bullet w ith
one 01 our Snooper Stoppers.

We stock the exact Parts & PC
Board lo r an article published In
Radio Electronics Magazine on
building a Snooper Stopper.
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CABl~ TV Eq ulpmenl _ Most type avaIlable.
Speciat. Oak M3SB$39 ,95. Nocatalog. COD or­
ders only. t (800)822·9955.

SPEAKER repai r. AI makes models. SIIlI(lO &
prdessIonal. KIls -..able. ReloanWlQ SI8.00.
ATlANTA AUDIO LABS. 1 (800 ) 568-6971.

ENGINEERING softwareandhardware, pC!
MSDOS. Circuit design and drawing, PCB
layout. FFT analysis, mathematics. circuit
analysis, etc . Dataacquisition , generation ,
ItO PCB's.etc. Callorwrite forfree catalog.
(614) 491-0832. 8S0FT SOFTWARE,
INC•• 444 Colton Rd ., Columbus. OH
43207.

TOCON-J erro ld Im puI.e-Sc le nlll lc AIf.nta
Corr.<erler1;. two~ar warranbes. also l est mod­
ul \l'l lor your COO"M:l'rler1 . Contact NATIO NAL CA­
BLE, (219) 935-4128 full details,

JERROLD, To com and Zenith "le.I" chip • •
Full y acl l ",. l u u nit. S5 0.00. C abl e d e·
. crlm bt er. from $40.00. Order. 1 (800)
4S2-7l)9(l. lnfonnatioll (310) 867-0081.

T.V. notch Mers . phone rocordlng equipment. bro­
chure $1.00. MICRO THIne. Box 63-6025, Mal '
gate. FL 33 063. (305) 752·92Q2,

TUBES. new. ..., 10 90"4 011. SASE. KIRBY, 298
WestCarmel Offle. Carmel. IN 46032.

PROTECT)OUrSllll and~ from eIeclncaI
shocks . Complete unil $98.9 5 . SAFETY- UN­
UNITED. 174 3 Balclw,n Road. Yorktown. NY
10598, S 'H $5,00.

8OC52-Basic mil:fl:w;ontro/lef board. Basic inter·
preler. 32KRAM. 16KEprom. Epmm programTllll.
RS2:l2, elpansion conneclor. Bare board w llh
maruaI. sdlemali<:s 522.95. 8OC52-Basic micfo.
processor ch ip S25.9S. Assembled andlested
$124.95 . PROLOGIC DESIGNS, PO Box 19026,
BaWmoro. MD 21204 .

CABLE TV COI"I\I&rl8f$: JemlIct. Oak. Seienbfw::
Atlanbc, Zenith&manyothers. -NewMTS· stereo
add-otl : mute & YOIume. Ideal lor 400 and 450
ownef S! 1 (800) 826-7623. Ame~ . Visa . M'C ac­
cepted . B & B INC., 4030 Beau-D-Au8 Onw.
Eagan. MN 55122.

FOR SALE
ABLE Steall h: prolect yourself from ee­
ramblordaloctlonand stop the "buller . PreseV
sled. only $24.99. $4.00 S&H. BALDWIN
LECTRONICS, Box 9291, BalUmore. MO
222-<129.



SATELLITE TV

Build lhiI kit .....i<;h __ I_ from __f8CO

CD'., tepee Dr FM broaCleu\lc (
along ....,. 11>01 ba<.kg"",1Id m~

u.. with an~ """'e CO/I\por_~kit _ _ <t

Y... ....c.. 1IIeft _ . ""'" "'"Pre-.._ _ b'-d~ ehiO ..
_. c.I ... _ lor I... I.

Weede. h cllllologlee-. I.
Linclwr Rd., Mt 0ratI. Ohio 45 1~

CELWLA A hocllors bible. Theory hocks "
rnoddicalions - $53.95 . TELE CODE, PO Be
6426-RE, Yuma. AI 85366·6426.

FREE catalog Lcwest pnoes wor1dwode. SK l
VISION. 1012 Frontier. Fergus Falls. MN 56537 .
(800) 334-6455. See lu n page lid the seccce
secliOn.

SURVEILLANCE Iran.mltte r kits tune lrom f
to 305 MHz. Mains powered duplex, telephon,
room. COITOnaIion telephone:room . Ca1alOll wit
Popular CommunlceUons . Popullr ~ I e c
tronlc s and Radio-Electron ics booll. revieWs ,
MElec lronle En • • d rop plng Equlpm enl 0.
sign.M $2.00. SHEFFI ELD ELE CTRONIcs. PI
80 . 3m85-C, Chlcago. IL 60637·nas.

SATELLITE TV Do it \o<lO rsell major brand
discounted. 'Ml"beatOWf)(lf'lflsprice, Call LAR
RY (609) 596-0656.

PLANS AND KITS
FA SCINATI NG e teeuontc devic es l Da ze ral
lasers! Transmil!e IS' Oel eclors l Free energyl
Tesl81 Kits/assembled1 Cataloq $01.00 (relunda·
b1e~ Q UANTUM RESEA RCtf, 179t 9-77 A'Ift .•
Edmontol'l. AB. T5T 25 1.

TUBE S: -oldesl- "1alesl. " Parts and sdlemabc:s.
SASE !of lISts. STEI NMETZ, 7519 Maplewood
A'Ift.• R E., Hammo nd, IN 46324.

HOBB Yibroadcasting /H AMIC8lsurveillance
tr&nStl'llters.~. C8bIe TV. soenee. buQs.
other great projectsl Cat alog $1.00 . PANAXIS,
80. 13().F9. Paradise. CA !JS'967.

PLAno IIYu hole pMI ed circuits. $25.00 mini­
mum. Fast turnwound. Formore information can
AP CIRC UITS , (403) 250·3406 or BBS (403)
291·9342 re.o.u

RESTR ICT ED tlldlnical lnlormall on: Elec tronic
survei llarn::e. schematics. locllsmilhi ng, covert
seerces, hackIng . etc. Huge se lKl lon. Free
br oc:hures. MENTOR -Z. O' awe' 1549. Asbury
Par\. NJ 07n2.

POWER irMIf1er 100000 pottabIe 115V AC 12'l1DC
l 00W from buill in rechalgable tlanery 13 ltls
$t85 .00 plus $10,00 S 'H Circuit and brochure
only $10.00 (Refundable whenOfOOring inwrter~

PROGRESS TECH. t3222 Carolyn sc Cerritos.
CA 90701.

PC boards: Pn:*ss.ionaI quabty, 30 day guaran­
tee . beat 81prices. A 6 D, PO eo. 311. Al.Oum,Mt
48611. (517)662~.

" ' 1 1ll
:III0111IOO oI/lTUIO.l 5Y5lI1l "" III
:III00tll'>S1AI. lXIlTRClUDSfSTEIlEl'tO e
1UI_1t-n. -e WIll " ....
f a .IIDI' 1oIm r.&'~ lIII lIIlI

rIIlIlIrl. loI.M' _fIIIlI~

(14IIU. ·!Z" ¥IOfo_eu-="""""_.... ,--.......-

SECRET c.bIe <1e.erambler.! Build 'fOAJI own
O&so"ambler lor leu !han $12.00 in seven eny
ste ps . Complete instructions $tO.OO. Aad lo
Shac:ll. parts b:st and IrwedesCJamblinQ methods
lhal ecst nothing 10 try included . HAR AYWHlTE ,
PO 80 . 17900, Baytown, TX n520 .

CABLE corlY8f1ers. retai t at wholesale prices.
Overstock reduction sale . EUlmple ATC-56
579.00 ea. Starcom 6 as low as $149 .00 . All
makes available . MT. HooO ELE CTR ONIC S
(206) 26lHlt07.

TEST-Aids lor testirlg unrl$in rull Nrvlve mode.
Slarcom VII, $40.00; Starcom VI. $30 .00: Star­
com DPBB, S50.00;~ $75.00 : Tooom VIP
550315507. $25.00:SA call;Zenith. $25.00 : H.E.
ENGINEERING, (617) 770-3830.

CABLE~ dllps S-A 8550. S-A 8500 310,
311, 320, 321 (spedtyl- 533.95 . 5-A 85801338
- $69 ,95. Toecim 5503-'07 VIP - $33.95, Star·
com 6 - $33.95. $1afCOm 7 - $49.95. TELE­
CODE, PO 80 . 6426-AE , Yuma. AI 85366-64 26.

OSCILLOSCOPE 50 MHz, Hewlell ·Pat;kard. sol.
id sl ate calibrated, ma nual $290 ,00 . 1 (80 0)
~X·159.
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PREV ENT clescrambler damage. Don't bite tho
bullet! SnooDer sloppordata blockef $29.95. VID­
EO CONN ECTIONS, 1 (800) 933- 3038 .

STARCON 6. Toeom. o.J<. Pion&&r. SOentilieAt­
lanta. Zerv\h, as low as $39.00. KA BLE KON­
NECTION (702) 433-4)959,

RECEIVING TUBES
OVER3000 TYPES INSTOCK!
Also IIard·to-lllldtl'llRSIOl'mers. ca~
torsandpatl$lDl" lube equillmetlt.
~ $2.00lof our 32 pageU'..lklg

ANTIQUE ELECTRONIC SUPPLY
6221 S, M.1111ll Ave,oTempe, A1. 852830602.820.5411

CABLE TV. Zemltl, JorroId. Oak.SQenbfll::At!,vl.
ta. Hamlin. ,Toeom. wholesale to d . ULTIMATE
CABLE PRODUCTS, (7021646-6952.

PCB : Prinled tiraJil:board art wen. made to~
speoIIcationa lllOOed on 1r8r'\S9<l'1'lOCY. Multi layer
&I'ICl surface componeut capable. Cwait board
product ion availa ble. free eSlimate sond sene­
malic 10 NEGRON ENGINEERING, 159 GlIffield
Place, Brooklyn, NY 11215. f811 (718) 768-4028.

CABLE TV descramblets' Absolu tely ee lowest
prices!All majof brands. Nobody beats our pricesl

CABLE PAICE CW B, 1 (800 ) 3n ·9742.

NO 800# no eataIog no but '~ the best
priceson ZeruttI and SA oescrarTCl&rs. Also lMIll­
able - tvm-<ln luis. cal {3051 42$-4378

PRINTED cirtuil board s. Plaled, e!ched and mao
chined to \o<lOr deSij rl. Small fUJlS OK. Call 01
wnle: SHORE PRIN ED CIRCUITS, 36 f aiMew
Avenue, linle S.~. NJ07739. (908)747-6300 . 1

(800) 752-1574. Fax (908) 747-6301 .

REMOTE CONTROL KEYCHAIN

~
_..........-

• _..$\ldcRF~

Fl.IIy ....mbIed Induding pl_
., fobull<fJ1'U, • ." .\IlDe!rllm

.-: ., 24 95 cn.ck.Vlu lItu:c
' .- , • Add ') Ihlppn
\ ..•.•.. . r @$19 ,95 , 10 @ $1 4.9~ ,~

Vlslleet In c , BD. 1 4156. FremDnl. Ce. 9 45 39
(510) 6 51-14 25 Fax(510) 651-8454

DESCRAMBLER kits. Complete cable~$44.95.

Complete satellde lui 549.95. Add $5.00 shopping.
Free brochure. NoNewYorksees. SUMMIT RE,
80.489. Bran•• NY 10465.

VIDEO CIPHER Illsatellitefscanner/ceble/ama ·
teur/ cellular/repair manuals . mod itication books.
software. CatalOg - $3.00. TELECODE, PO 80.
6426-RE. Yuma . AI 85366-6426.

KENWOO D " ICOM service bu lletinS. 175 +
pages~ all models. $39.95. Catab:l ­
$3 ,00 . COOs (602 1 782·23 16 I FAX (602J
343-2 141. TELE CQDE, 80. 6426- RE. Yuma . AZ
8~·64Z6.

FREEl Fabulous cala~ 01sensational klQ , LNS
TECHNOLO GIE S, 20!l93 Foolhlll Blvd., Suite
307R. Hayward. CA 94541-1511 .

SURVElUANCE, eountf!O"·lurveill ;lnal. leCur­
tty deYke.. Room and phone momors.buQee­
tedOrS. alarms. stooQurls. Ole. Send $3 ,00 lor
calalog , HOME VU M~RCHANOISE, 80. 38371,
Detrort. MI 48238 .

ROBonc s , Builc:l.jf .YourSllU!Hobby, personal. &
service robot types - designs. parts and plans.
Catal og $1.00. d,rect or y $ t O.OO. IPC, SUite
251AE. 1019·A Old MonroviaRd" HuntsVlne. AL
3S806.

BUSINESS OPPORTUNITIES
YOUR O¥o'r'I radio sl alionl Lice nsed'unlicensed
AM. FM. TV. cable . Inlonnation $1.00. BROAD­
CASTING, 80. 130-F9, Paral;be, CA 95967.

LETthe grJ'o'efiYTIllf Iinanoa~ $mal business.
GrantS/loans to S5OO.000 . FfIle recorded mes­
sage : (707) 449-8600. ( KS I~

MA KE $75,000.00 to $250.000,00 yearly or more
Ii.ing tBM color mOnll ors. No investmenl , start
doing iI lrom your home (a telephone teQlJired~

InlomlabOn. USA. Canada $2.00 cash lor br0­
chure . othef co.ntries $10 00 US hn;t$. RAN­
DALL DISPLAY, 80. 2168·A. Van Nuys. CA
9t404 USA. FAX (818) 990-7803 .

COHllNGENCY patent licensing . No lees any­
hme. Three decade5 e.penence : law, tecl'moloqy,
nego1iahons. PROPAT INTERNATIONAL CO~·
PORATlON \ 44t Summer Street. Stamlo«l , CT
069Cll. (203 325-334-4.

BEST BY MAIL
Aet..: Write N. tlo.. e lIo~ 5 Sere..,1 FI.).I230

OF tNTERESJ TO "'U
arnae U ALY 1...nW341 CODE Ae 51110 .. ...c.....
Code {5U5j.
IIUAQU RAUAUSI WHOLESAl E.5end~.OO FOO "'m»­
Ing ee l .lOOue. Glot* s.c~rl ty. e72 OIdrnll l Road , Sul1e
320. OPTj"'L MIII"'''I''' MO 211(1(1.

800KS· CAY"'lOOS · .....Q.lZ1NES

UNLI MI TED 2nd CREDIT FILEt .~

CALL: 1514-2:l9-a284, E. L 1
RITE: 41h L1MITEO o SO X32.3H lf -COL.. 011 43232



Start a money-maldng career in
video/ audio servicing!

::>nly NRI gets you started fast with real-w orld t raininq designed around
state-of-the-art equipment you keep!

SEND TODAY FOR FREE NRI CATALOG

's newly expanded trai ni ng (av­
ail the latest a dva nces in home
ertalnment elect ronics, then ta kes
in side tocays h igh-tech equi p-

1t as you learn to troubleshoot,
j nose, and service the complete
ne entertain ment syste m included
'c ur course: I r co lor TV, p ro­
mm able VC R, an d in teg rated
lio rack system. Only NRI makes it
easy to start a new ca reer, eil rn
t-trme income. eve n sta rt a
eozaudic serv icing business of
Ir own!

io n s o f dollars o f vide o/au d io
d pment means big opportunity
y ou

r ..·~ ' 11"\<" 1"" '11 11 1...110-, li" It" " f:" l
,I\t-,I in hUllw ,·n!o·r lain" ...n l ,-I.>" l r,," ­
EX I" 'rl ~ I,n-,Ii.-I lh al r" Il'lm"'r~ ,,(

"O!IIII.II.. "'l lIil'" ...nl " iII'l...nd " ' ...r S:;:6
;on "~ 1')9:> a_l' ro"'ur- ' ,"lIlIura" l n n '!""
• til fil l lh...1..mallOl fnr i ll '·n·u .i n ~l }

hi' li'·Uh·, l ll"f'"h ll"ln:::} .
T"i, ' ·'I'I.. , i\<· a' ·I"<·I,·r'll inn "f 111" '"

.,h,,", ill tlo"a li" u l11t'Ull ' 'lI' W "1'1'"r lll ­
t'~ f" r l " ll ill vi, I" n/ll"' U" "·n' id ll ~ .

J :'\i ll! p n· l'a n ·. lnU In la k,· a, h a n l",:"
h" ,, ' ni' I"'r1 l1nili," I>} :::h ill;: }nll II...
II. In 1"" IIJ,I" , h,"" 1 01 " ,1...·n ,i,·.· a full
'g" nf '1'\ ' . , -i, I,·.. . 1IJl<1amlin " 'luil' ­
o L

e m ost a dvan ce d . most
mpl e t e video/audio t rain ing
e r offe red!

u . 1:lr l with 1"' _"11_Ihnllli",' p lll II
.mll f" IlI" lul i,," in ,·I"' ·lr"ni,·. f",,,l a·
nlal •• llTa ,to'ri ll): Ill!' Ioa.i,· " in'uil_ und
nl"'",.. Ilt. OIl II... I,..arl " f to "la}",
1.·,J aw li" .." nil'"", nl .

Then n' lI loni l.l n n Ih nl f" nn. la l i,,"
}-n\l ' · \ I'I,~,... Iii .. hi::h 1....lll ...l,,~ "f .li::i­
.." nlr"I• • e ll. " " ,I ,li~ lalllll< l i" 1111'"

.}·..r • • ,,, h' a ,,,·,·.1'1'\ ' ,}-,"·m••,' 11101,· '1'\ ".
:n. mill ,"llnw.. n l,·r_• •·\'t·n

Sta te-of·the-art eq ui p me n t
Included in your training ma kes
t h eo ry co m e to life

O nl}" ;-.; n l ,th .., }" n '" nu lt'll n 'a l-",,, rl,1
' ·'I " il' " It'IlI . .. 'l it }'" ur_ I" Irui n with HllO l
I....,·p! C; ,·I Iw n ,I ~ -n ll ,·xl,,·r " ·" '>' · Us yun
.. " r k wilh I I ,·" ml' l.·t.. . hij:ll-h ·,"h I",,, ,,,
..ll l..r llllllnlt'n i 'ph' llI: a 1:1" ,..,'..r T\"
wit h n ·lIlnlt- . II I'n'j:rlln lllOal.I,· \ "Cn . <01It 1
u" inl..~rlll ...1 r-.."'''1.......,''1,.,,11.·,1 IIn, li..
. \'. I"1Il in.·llu lin=: A\lfF :\l l lIllI''' . IOH .. ulI
u·ml'li fi"T. (:I) 1,ln}' ·T. ,Inlll ,·.a.._..II" l' la}_
' ·T. lur nl; ll,I.·. ' 1"·lIk..r•• II ,,, I .IlHli... ra.·k
' ·lIhiTlt'l .

Tl w.,n' ,... " ..._ I" Iif,· II . Hil i 1" lIrn In
1" 'I"f"rrn ,·m;' I"" WI1 I-Io·\',·1 t1 i ll ~ n, , _.i s llIul
,,· r\'i.-.· til , :u h ':Ll w,·,1 ,,·dlllul" j:}' :lll,li"
'·' I" ' l' n1+'1I1 ... r ..", hl<" l ill-_" I ,l'· n1< ." "lrll ·
li"',....f T\' riTrnil ' " n,1r"ml",n..n l•.. .
11 ",1 .Ii ..r", .. r fiT.I -lmll.III<"" 10 muintuin
a l.. I ....r vu-.. 1,,,1,,\-'. r, ,,nnw,.ria l \"cn .

1'1" , . ,\ n l ~u' I••m-l' ro" l.. r ...1 \i ,I ..

_II"...· }-.. u in .·1",....-111' rh-tail h,,,. I " h'_I.
Ir " L1M,·, h' ''''I. 011,,1...·n i...· T\'. II n,1 \'en.
lik.. a I,r".

No exp e rie n ce n ecessary •••
NRI builds It In

Y,m m·,·, lm, l,r ,,\'i" lJ _ '·''1...r i' ·I10·' · ill .·l,·,··
Ir"nir . tn ,ll<'r ....,1whh :'lin!. Sk i' I ,~- . t..l' .
l" l1 ureumulate tilt' k IT.... I...I,t,· unol l' rIIl'li­
.·ul ..x, ...,.i,·...·e t hut "ill milk.. ~ " 11 IIn" I... ·­
I} ' p'lIl ifi..,1fur ""Ia}-', ..l' llOri Li n ili.... in
I".m...."I ..r la in.....nl ..1....t s-oni .

Y,OIl 1" lIr" "1 }"llr " "II I''' and " n
~ ' '' ll r ......11 li m.._An,1a ll lhrnu j:h" ul ~-"' I r

Ir lli" in!:. lull hln .· II... fll ll_ UI'I" ' ''1flf }·..ur­
1'",..,,11:11 ;-'; IH in..l n ll'l"r nnd t l", " n lin '
,\ HI u-r-huieul _tliff.

FREE catalog tell s more

If tI..."""1"'" i.. mi....in,t. ....-ri ,,· I"
:'Ii 1US,·},,,,,!.. :\I,.(; r ll...tnn (:"," inll illl:
E.l llrali"" Crnl..e, ,H HI Cmlll ,...t i"UI
,h ..nu... :'Ii\\" . \\"a . h in j:lu" .IlC ! IlIK18_

I '....C· · " I·I_...' ....;,;,.,

a.,. t ' h,t. , '.:111,11
,I....-L [", ,10-,••1.

o 1),.. kl" I' I'"h" . hinjl: "\ IJrtoif:lO
o EI....l ro" ;.. \l u. if" T....h""loj!:)-
o lI" m.. ln. ' .....'i,,"
o .-\Illom" ,i, .. !'.....·irinjl:
o 11" . ;.- E1n' I, .."i r.
D 1I,,,,kk" '"l' i " ll & A"'-"""li" l1

I
G o. "t.tr 7.11' 3-092.J l 03----- --------------------- ---

IItIR I :,,,h,,,,I_
' I..Gn · ll iUC"," i,,,,i,, ,t 1-:01 " ."" li"" C.." I,·r
H Oi C "...·li,·orl .., . """... :\ \\". WII.hi" ~I '"' ' IlC ~nlll ll\
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['rnl' n "·.·..ur•.
11" ' 1 "f a ll. }" u' n' l,n"

r,·,1 f' n ' II,.. 1,·. ·lm ..I"Il)' " f
la }' 1I 1I, I I"n lUrr ..", ",'il h
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AMonumental Selectior
Test!'Measurement and Prototype Equipment

UVP EPROM EraseA.R.T. EPROM
Programmer

• f'I-op-aml..D currcnrEl'ROl.b;" dw: !~ 16 • Er-.. allEPROM'• • fnIa I doip ir1
to 1751! nnp-plll> ,heX1116-1 EEPROM ISminlllCl.nd 8<hip> in ~ I m;1I

• RS232 1"''' ' Sofow." indudcd • UVin"mity: 61100 UW/eM)

£1'1· $199.95 DE4 S8S

• Partial Listing . Over 4000 Electronic and Comp.
Components in Stock! • Call for qum,tity dismun,

Mete. Digital Multimeten
· lI~nJhdJ. high xcurxy ' Masura i\C/DCvoIl~~.
AO OCcurmll. ra uuna. diodn, conrinuity. l nd
UuOOlo r (UfTml pin (ocep! !>1J9(0)

• ~bnwl n.nging "'fo>~ plOIcetion
• Comes..irh probes. b.llIcrics, caseand nunu.d
MJ6~ e M46S0 only:
• Aho ml",uurn fr.:qucIII;)'and "'p",jlan~

MJ800 3.1 Oip, .\l u.l" Sl9.9S
MJ 6 10 .l.S lhp . M..J'jmna •..•..•SS9.9S

MJ 900 H (>;P' "' ..." .........
....th 1AlIId-ll~__--SS9.9S

MJ6SO H Dip. ~' '''' .nw<..,,'f~
&r. u~..n<• •_._••__••• $7 95

M..6SO HD;pt .. 'I............,. & <~" .
&r. dna hold"..... 1> •••__•.599.95

Jameco Ie Test Clip Series
• TOl Clipllr~ doignetl for l~ml"'r;Ur

cunncaion' ln DIP coml"'nmll
• H~Jry-dul)' ' pring ImJcd hing~ prmiJ<;1
~ili'"r ",nuel

Put S p. Do<ripljOp. r
JTC 16 I().p'n (I« 8. H 6: 16-pin lUI w$'
JTClO 20'p ;n (lOr 18&: !O-pin Ju ).w 1
JTCl4 24·p ;n :
JTCl8 28·p in _ 1
JTC40 40-pin 11

EPROMs - 'or your programming needs
r Ul Np rr ;u 1'p1 Np. r rju rUl No- J

TMS25 16 S4.25 27MA-25 _ .$M 9 27C256- 12 $(

TMS2S64 5.95 27C64·15 _ .-3.95 27C256-15 ~

TMS27 16 5.95 27C64·2'i.._-3.49 27C2S6-20 .._ ~

170lA _ --3.95 27C64.-45._ --2.95 270S6-25 _ 4
2708 4.95 27 1280Tl' _ 2.49 275120Tl' __4
2716 _ .3.95 27128-20 7.95 27512.20 {
2716-1 4.25 27128-25 7.75 27512·25 ~

27C I6 4.2S 27128A· 15 .4.95 27C512· 12.. 'i
2732 4.95 27128A·20 4.75 27C512· 15 t
2731A·20 ,4,49 27 12KA·25 3.75 27C512-20 6
2731A·25 _.3.49 27C I28· 15 _ 5.75 27C512-25 5
273lA.-45w _ 2.95 27CI 28-25 _.7.95 27C01O'I5 _ 9
2702 ._ __,4.95 272560Tl' ._ 4.19 27C02Q.. 15 _ ..17
27M ·20 _ .-3.95 272S6-15 5.49 27C02O'20 15
27M ·25 _ .._ .3.75 272S6-20. 5.29 68766-35_ 4
27MA·20 __.-3.75 272S6-25_ ._ ..4..89

The I"'rtm unil lOr l...l.l"
l<1lillf: .nd rrlta>u,cmcnl
n«lll! F••turn ind uJ • • (,'
CRTd"r1' j'•• nd b.nd",id,h
from IX: "' aeMH•. The
GoldS.., mcilb<opc co......
wi,h ...'O -tO~lHl prnbn. "''0
fu.a., I""""'" COfd..,p....lion
rmn.w.odIcm>ric>...,j hb;:k

>nd " '""Jdi>g:r1lll. 11".
1iJ:h"""r;h• •nd porubIc WIth
• l'<l-o-yc.l' ,,·vnnty.

400026 !"".,.... ' ><II<fol r~'l"""
Ii"".., 1:In..... \)".book $ 19.95

400039 r-;"iomI l"", n"u...,i;. 19.95

400015 :-:..-..1 (,... A<qu.i>iOooI
..... Ocn<n o...bm* ..... 11.95

400104 !".. -..ISpuUIII'IuJ-'
1_ .. o..-w:n """""'" •••••11.95

400044 :-:a-..ILWlTL
IloubooI< 14.95

230843 lm<l Me",,,., l> hool. H.95

270645 In,<I f.rn hrdJ<ol C.,."roIkt
l'r",...-. [l".Iv-o>k 24.95

GS7020 S399.95

National andlmel
_books

rita", m <rlo

Mail Key0Il2..~
o.dmng

JAMECO'
n>cnooo_

COMP\1Tl lII PROOUCTS

24 HourTell-Free Order Hotline

1·800·831·4242

i~~c;l

~1 ;

J El l U h ! .1! 1 .00 o ~.95 JEl 5 6.0;00,.,21 1,f>6ll 3 S17.95
J ElJ 6.'JO.2. 1~~ nil o 6.95 JEl6 U7hU1 ~.3'lO • 24.95
J El 4 6.'JOd.I!\ 1.3(01) 2 12.95 JE27 7-2\(1. 7.10 j .!.'O • }2.95

GoldStar 20MHz Dual Trace Oscllloscop.

Additional GoldStar
Oscllloscop.s

GS904RD 40~lhl ! cb~nncl

_d"""'opr 5799 .95
GSSIOO IOO~IIuJd"'"ncl

oocd1o>K"J"" ......1349.95

c.//fl1" .." " itil1 ..../ GI1U'a..
".11 t''1wipm'"''

10'

Jamtro ', long-luting bn:..Jbo.l.rds {cJrure KI'«"fl'prinll:d coIOI (lXIrdin,ul:S and an:
IUllahlt for DUllY kinds of pWllll}ping and circuit Jt'Sign. Lu gr' models billIe J

hca,'}'.dllly aluminum bl(~ing wirh vnhagcand glOunding pous.

!'an Dim. CoDl.O<1 IJiruling r.n Dim. Coal.O<1 Bind;n~ .
No. L-, W' Pojnu PMII J'ric:c ~q. ' -' W' PojD~IU....1'Jkc

Jameco Solclerles. Breadboarcls

104
CIRCLE 114 ON FAlE tNFOR.....nott CARD



t Competitive Prices
Computer Upgrade Products fwd Electronic Components

Upgratl~ your existing compuur systnn!}amuo w;lIlJ~/pyou upgrad~ ~asj[y and ~"ollomi("ally.

101 .Key Enhanced Keyboard Jam.co 80386SX Motherboard

JHOJO

Thi, k.,........d ruru.... 12 fu.... ion k.,-..
1<'pI'''c . u,oor .nd numeric "r>.
oIBM r C/XT/AT.lIld"""l",ibk rompulcn
- 1wto"""iu1hr nodd>abmottnXT01 AT
- U D Ind;u,;'" foe l"um, C"..1f".
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• AMI BIOS
• S.. 1ft-bi1 and.- g.bif nl"""'" bwdoo
• Or>t-y= war..".,.

..................................._ _._.••_.._ _.5.49.95 lE36I 6S~ .$249.95

Toshiba 1 .44MB 3 .Sn Inlemal Jameco IBM Compatible Power Supplies
Floppy Disk Drive JEI030: j E1036,
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.\18 fomwt ..l hiP dtmiIr mod< 0 Swi"habk beN"«Il 1I0I220V 0 Switeh..l!tk benottn 110I220V
lUl fomul!<OJ Io>or&,";rrmod< 0 Buill .inf... o Buil l - in f~n
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J EI 030 150 ",m 1'C/:\T pOW<1 oul'r1y 569.95
J EI036 200 w.n AT f'O"'<1 .urr1y S89.9 5

cu _ S99.95

Milll} more "Mildr products <1wiwb!r!

Pm No. Fu ncJion Ptin

_ .......... And Diode.

IC Sockets
..... ,.,...".. \J;".... Whf'lGoldI Lt..d'1
~-.&kL...--l'I4liQ- rrisc

8LP S.1O SWW S.54
141.r . 11 14WW .79
16U' .12 16WW .89
24 U' . I'J 24WW 1..39
28U' .22 28WW 1.69
40 U' .28 40W"W 1.89

UD.
Tl . IRcJl_...__.S.H
T l 314. (G,ttn)__16
T I 3I4.(RcJ)._ _ 12
T I 314. (Yd l......) 16

Connecton
Dnl;liJPt.iqIl-J".rilc

~blc. 25·pin S.6 5
Fcm. lc , lS·pin 75
H..od 39
~1=1 H..",d 1..35

COMPUTER PflODUCTS

1355 Shcrewaj- R02d
Belmont, CA94002

24~Hour Toll-Free Order Hotline:

1-800-831-4242

Call or write for your
FREE Summer Catalog:
\·800·637·8471

Fnr lnrem . lioll. 1s.lc-s. Cmw mct Service, e rn/il Dep. nm cnr . nd.1I o rhcr
inqu i~ CalI4 1So~92·S097 bm-"tttl 7AM·S I'M r.s.r,
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as:n:or«: CCM"'CMNlS FAX: 41S-~92·250J.-
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BBSSuppon: 4 1~06j7·?02~
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Miscellaneous
Components-
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nLLELECTROniCS (O~

car Lighter COli COrd

Monoral Graphic Equallz

~~_ od5D

A<II__ c;gar 19"" pIo.og ....h~

5 atT1l h'M, Ou.aJry. ""ac;I_ CXlol W Cl e<'I..

1O_l;lI rNI\~ 6 """'. T~e$ I'OI\!I' 5 "",
pII>g ""' icflC&~ til C\Il-dl • ..,.....lor t.n"'Y cII.Ir

Of~ 12 VOl Clev'oos I..,...,. CoO' l>l " • ..,
CAl . CU"·II SO

10IOf$ lUO *1_...
VERY SPECIAL DEAL· 17 VD

210 MA WALL TRANSFORME

1.&.111O,ll" [ lKlron ic P"'l~ An ll S"p pli.

P.O. Box 567 · Van Nuys. CA 91,

TERIolS loI...mum0_ 110 OO.SI>f>p;no.ntI"',,>d'"
tlr 'l>o48 CfJ'Itif><>N.1u .S A. SJ 50 pot 0Id0~ AI "'1>0
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, ""_ NOC O O~.~"'<1't.,.,.__,

JJ or Write For Our
FREE 64 Page catalog

tOuls lde The U.S.A. S.nd $2.00 POSII;_:

ALL ELECTRONICS CORP.
P.O. Bo;(5f',7 · VanNu $ . CA · gr4Oti

f"'. ba"" mo<lCII'a1..,apI1ir; 0<:1 ""1,,,. ,. A11o<t1 uM 0
one ~OUIOO lOf~I.Q ""' '''' ""'"",a"" ....... ic-on-I>g.
AJbwI rou10 o<Iuol". anCla<ljust tr..vc>ume 01Cl'"

w<lhooJ! cN."II fIg 11\01 OIn... Usal ul in " ny appic:aIoo
oohe<e eq., a l"'ah;lll oIa ,""""ill SOU' ''' II det.l'ablo
RCAI..ck Ioopul~ anClOUIpU1S. Aoorrov_ motalcor
aN" lOpr__~"'9. 6.75"X 5.75" Jf :U~

CAT. EO-I t1S2!.

TOLL FREE ORDER LINES

1-800-826-5432
CHAA::. O~1lS I. -.. _ ....-c_ e. e-••"

0pI ,• • • ()l,lCo02 16 01 H(",I'II . l l,lOl8l
Buill-in conI""'" anCld'r..'s.. . or 6 b~ _'aIel

5 We POOO-" . o.pla, ~Il.: 5_05' XO.T ~oClu"' "
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4 ,85 ....... Q.ela l'-15;m;l inlltudOlll I VaQblr

CAl.lCD-.'! t1S2!t.
INVERTER

LCD DISPLAY
40 Character X 2 LIne
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• PlJNE£A
• ZENITH...,
. ~",

• BASE BAND

·""""• SCENTFICATLMlTA...""'"

! ELECTECH!
CABLE T.V. DESCRAMBLERS

• All qualit y brand names •
• Alilulty guaranteed • All the time •
Knowledgea ble Sales SeNtce Depa nment
FOR FREE CATALOG 800-253-0099

WORLDWIDE CABLE

Me / coo / VISA
NO FLORlDA SALES

su-.... _ . IIUIWItl A.....
loIIIle. Iff. 14215 V.a.'faaI7111I1HOII

1;llII ~ "' '' '''.

. 9;1 :11J ,i'.ii13d;\M:!!Mit"l

1 800·772·3233
1291 A POWfAUiE IltIAO. SUITE 109

PO MPANO BEAOl. FL 33069

PAl rr AlIIO SATRUTt DUCl'LUUUIIG
AU. " IlII lDITJOII AU M.fW

CABLE TV DESCRAMBLERS
*CONVERTERS*

and ACCESSOR ;;;IES.;;.,.~I"I"':~

,..,---""------.......­_lIOI_n_ _ ~11~e'Q.;X;_J""
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1~ .. .I 'O"" _ c......" I'

PANASONIC. JERROLD.OAK,
PIONEER, SCIENTIFIC ATLANTA

AND MORE. LOWESTPRICES. FREECATALOG.

C~~L~:":,.oY (8001234.1006

BUY BONDS

FREE Cata log n..I... W..I.4
...... . · ~ OI.... (402)33I.UU 110 0 -835 -2330
[J"""'I< .~ :zno 50. 12)0,1, 0. ' 126 0..0/>0. !'o"E 611"

C, \ HI.E T \ ' n Esc.·1-t,U W I.E I(,
BES T BUYS BEST SERVICE

~~
~~

WANTED

INVENTORS
INVENTORS ! Can you palent and prof~ lrom you.
idea? Call AMERICAN INVENTO RS CORP. b'
free inlormabon. Setving in~1OrS SW'c& 1975 . 1
(800)338-5656_

BIOMEDICAL n~Ie"&f explains ullr asoUIICI .
eereec compulers. la$efs, etc. Four postpaid is­
sues S20-<Xl. PNP. Box 70. Eln:lokIyn, NY11204.
(7181837-9349 e K!. 33 .

INVENTlON$ ' new producls'lCleas v.anted: c;aJI
R CI lor free inIorrnabon irM3nIors newsleller. 1
(800) 468-7200 24 t1(llndzol- USA Canada_

IWiENTORS : wesubrM icleas 10 induslrv_Fond
0U1 whal_ can do lor )'OlI . 1 (BOO) 288-loEA.

F.e .c . Co mm ercIa l Ge ne ra l Radloleleptlonell·
cen se. Electromcs home study. Fast, il\(lxpen·
sivel -Free" eetane. COMMANO, 0 ·176, Box
2824.SanFrancisco, CA 94126.

EDUCATION & INSTRUCTION

MONEYMAKERSI Easyl OM rnan CRT mbuild·
Ifl!I machlllE!tY-$6 .90000 rebuilL $15.900 .00 new.
CRT, 1909 louise. CrysIaIake. Il 60014. (81$)
4n -8655 . FAX (81S)4n ·7013.

ELEcmONIC englne,=ln. 8 volumes com-
plele. 5109.95. No prlOfk 8 ,equired. Free
l:wochUftl_BANNER TECHNIC BOOKS, 1203
Otant Awoue . Rocll.lord, lL 61103.

EASYwonc.! ExcellentPlY'AssetrtlIe Pfl)duc;b at
home. CalloI lfw 1 (800) 467-5566 En 5192 .

HOME assemb ly wolk lJIIailable! Guaranteed
easy money! FfOO details! HOMEWORK·R, Bo.
520. Oanville. NH03819.

ANTIQUE RADIO CLASSIFIED
Free Sampl e!~

Ant ique Radio's "
Larg est Cireulat)on Monthly. e · 0

Articles. Ads & C!assiriods, •
6·Month Trial : $15. t -vr : $27 ($40-151Class).
A.R.C., P.O. Box 802, L9, ce.nue. idA 0174 1
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• CABLET.V. BOXES · ALL TYPES ·
• LOW PRICES· DEALER PRICES ·
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CABLETRONICS

CONVERTERS
, ..Unlls SUnil. 10 Units

PANASONIC TZP 145 $88.00 $75.00 $70.00
STAR GATE 2000 $79.00 $69,00 $65.00
'HAMLIN MCC 3000 $25.00 $19.00 $15.00

ADD-ON DECODERS

SB-3 (NEW) $5 0.00 $45.00 $43.00
"8 8-3 FACTORY $4S.OO $39.00 $35.00
SA·3 $56.00 $50.00 $45.00
DTB·3 $6 5.00 $55.00 $50.00
KNI2A·2 or 3 $49.00 $45,00 $40.00
·HAMILIN Ml D 1200-3 $49.00 $40.00 $35.00
"ZENITH SSAVI $165,00 $149.00 $125.00
SA·OF $159.00 $139.00 $125.00

COMBOS
JERROlD DPV7 $299.00 $149 .00 $239.00
JERROLD OPBS $319.00 $259.00 $249.00
SA8SeD COMBO $299.00 $225.00 $215.00
"'JERROLD DRX·:J.DIC $165.00 $105.00 $89.00
JERROLD DRZ·3-DI C $175.00 $115.00 $99.00
·OAK M358 $45. 00 $35.00 $30.00
HAMLIN SPC 4000 3M $5 0.00 $44.00 $44.00
ADD S10.00 fOR VARISYNCH

*Refurbished as New

QlY 'TE" OUTPUT PRICE TOTAl...~ -_...

caJltor.... Pen.. Cod. ' ! 9J.-[) For1llCl. us If _ S UB TOTAl
l/l IPP"'g all, 'able o..ctl"n bllng unll to Shippin g Add

...,Oft. ,..Idlngln Ill••Iat. 01 californ ia. !l OG P., " nil

P, lc•• l ubl.., l lo ch an g. wllll",, 1nollc• . CQD/CledltCard

Add S%

TOTAL

Please Print,_.
_no O..... ., T..,! I

;; 0 CIUh l., '1 Ch.., k 0 Mon. , order [l ooo
OVl.. OMC CC' E.p , 0111___

DEcv.RATlOH OF AUTHORIZED USE - I. Ill. und• • lgnOHil. do h.ebr d..,I...

und" p."a1tr 01 par",..,. lila! a!1p, oclucl:o plM chu .d, "OWand In Ill. "'11M• •

wi. only b.....d ... TV . rlt......1llall appIIcabl. '_IIII ..d ._ I......

FEOERAL AHO VARIOUS STATE LAWS PR OVlOEFOA SUS STAHTIAL

CAlM1 NAL ANDQ VlLPE NALTlES FOR UNAUTJolORIZED USE •

Oil. .,.,~
Cable tronlcs
seco 0 Topongs Conyan Blvd., Suils 323,
Chatsworth , CA 91311
For Free Catalog, or to place an order call
(800) 433-2011 • FAX (818) 709-7565

•

~
----.-.....

•
ACE PRODUctS •
1·800·2 34-07 2 6

OllllU l TOLL ...l Et;
1-800-228-7404
DON'T FORGET TO ASIC A BO UT (),IQ

FREE CAtALOG WITH aUYING GUIDE

FRIENDLY. ProFESSIONAL SERVIC E

30 DAY MONEY BACK G UA RA NTY
BESt' PRICE . BESt' SERVICE

EiB ~ l"""':; !ri'C"'I ~Q:Il
.. "ll1f<lWID< Nl!-lEK IUCIRONCS

1.512.2tn tn'l 51U BI<COe YoOCIl '"iJJ'VJoJ ' D DB'. M Al.ISlJl IDAS1mII
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This fire is out.

Or is it?

Onlyyou can prevent forest fires.

HARDWARE HACKER

continued from page 93

Whore Earth Review. There are
bunches of independent and non­
profi t invento r's organizations out
there. One I can heartily recom­
mend is Ed Zimmer's Inventor-En­
trep reneur Ne twork . For other
regional sources, check out the
Encyc lopedia of Associations that
you will probably find at your local
library.

No. I jus t do not know of anyone
anywhere who is dumb enough to
buy ra.N, unproven, or undeveloped
ideas . But I do know of several
someones who sometimes might
be interested in looking at tightly
targeted products if those products
arenow in the ir pre -production oro­
totype stage and currently underec­
tive end-user beta testing.

For instance, M ark Gouleib of
Design Tech International is looking
for innovative approaches to low­
end consumer electronics. e s ­
pecially for those items that can be
blist er pac ked and need no co n­
sumer smart s to use.

Dennis Carper of Redmond Ca·
ble is seek ing tested and proven
interconnect and adaptor products
that clearly solve obvious and we ll­
defined problems.

John Simonton of PALA (and a
frequ ent author in Ele c tro nic s
Now) sometimes seeks out items
with kit possibilities , especially if
they are related to MIDI or elec­
tronic music.

And St eve Crercra of his M icro
M int is occasionally interested in
any embedded processor applica­
tions-if they are unique.

Besides my own PSRT RoundTa­
bleon GEnie. you might also want 10
check ou l thei r HOSB . short for
Home Office and Small Business.
I've also fo rmed my loosely kni t
Synerg etics Consultan ts Network
that centers on our voice helpline.
Give me a call jf you need more
informati on.

New tech lit
From Texas Instruments. seven

pounds of revised linear data book s.
Volume I is on op-arnps: volume II is
on AID. DSP. and video; and vol­
ume III is on voltage regulators and

really oddball stuff.
A pai r of very readable ne

books: The Triumphs and Trials of i

Organ Builder. by Jerome Ma rl
owtte. CEO of Allen Organ . and pul
hshed by the Vox Humania Pres.
Among the other things. it revea
how trivia lly easy it is to have ar
techn ically solid and perfectly vall
patent busted in court . Ju st bl
cause some epsilon minus does rn
happen to like you.

Plus Acciden tal Empires by th
pseudonym Robe rt X. C ringlej
new ly pu b lis hed by Addiso
Wesley. Subtitled How the boys (
Silicon Valley make a/l their million:
battle foreig n competition. and st
can 't get a date. This book has
double handful of very funny OnE

liners in it. But otherwise it read
like something that Cringley wau l
write.

I've found veryfew trade journal,
devoted to electroni c servicing
One useful new one . though. i:
MSM. the M ag azine of Service
Management. The magazine puts j

big emphasis on computer serve­
and identi fication of sources fo
printer and disk-drive replacemen
parts and assemblies.

A great collection of neviqatror
books. GPS (global poSitioning sat
ellites) and otherwise. is offered ~
the Navtech Information Service
Anda new SpreadSpectrum Seem
labor-of-lovenewsletter has recently
started publication.

Twa firms apparently still offer to~
octave generators and other classic
electronic organ chips. The first is
Fistell M icroelectronics and the
other is Keyboard Systems. The let­
ter also builds workaround replace­
ment modules for chips that are
tru ly unavailable.

Turning to some of my own prod­
ucts. yet anothe r obvious and major
product selling resource is my re­
cently improved Incredible Secret
M oney Machine II. The autographed
copies are available per my nearby
Synergetics ad.

As usual . I have gathered many of
the resources ment ioned together
into the Names & Numbers or the
Produc t Marketing Resources side­
bars. Be sure to check those out
before you use our no-charqe tech
helphne or call for a free hacker se­
crets brochure. R·E



ATV DOWNCONVERTER

continued from page 84

-ovtded for you to make your
vn board . and the parts -place­
.en t diagram Is shown In Fig.

Firs t Install res is tors RI- R13.
nd R15--R17. Next . Ins tall al l
apacttors except the ch ip ca ­
acttors a nd CW. Ins tall mixer
11 . a nd th en wind an d Inst all
::> 115 t.i . L2. L3. L5. L6. L7. LB.
Coils Ll. L2. and L3 are three

.rrns ea ch of 20 AWG tinned
-tre wound around a No. 8
crew as a form (see Fig. 5) and
nen stretched to a length of 0.3
nc h with the t u r n s pac ing
ven ly ma inta ined . All three of
hose coils mus t be tapped as
h own In Fig. 5. The lead from
it (wh ich ca n be coaxial 50­
-h m line) has Its cen ter conduc­
or soldered lo Ll at % tu m from
he grounded en d. Resistor R5
s soldered IYJ turns from the
o d of L2 that connects to R6.
:7. and ca.Coli L3 ls ta pped at

tum from the grou nded end.
Coils L6 and L7 are 8 turns

-ach of 22 AWG enamelled wire
vound on a No. 8 screw The
.crew Is removed after Winding
he coli. Coli LB Is 9 th turns of
~2 AWG enamelled wire. wound
.h e same way as L6 and L7.
-lowever; after Winding. the No.
3screw Is rem oved and a fer r-ite
.u n tng slug Is screwed In to th e
Win ding as shown In Fig. 5. RF
ch oke L5 Is Inst a lled as If were a
resistor.

Ins tall Q2. Q3. 01 . 0 2. and
03. Now Install the chip ca paci­
tors . Ch ip capacitors require
s p c c t a t i n s t all a t ion p ro ­
cedu res--and th ey all moun t on
the so lder s ide of the PC board.
Figure 6 sh ows where all of the
chi p capa citors. CIO (which
well get to In a momen t). andQl
are mounted on the solder side
of the board . As for th e chip ca­
pacttors.first tin the area on the
PC board where a chip Is to be
Ins talled . Then hold the chi p In
place wit h the tip of a small
screwdr iver or tweezers a n d
tack so lde r one s ide . After Its
tacked In place. fullyso lder both
sides of the ch ip.

Now Install Ql. whose long
lead Is the drain . Make su re you

use a grou nded Iron an d work
In a s tauc-free area . neat Ql as
you would a delicate CMOS IC.
The tuning potentiometer IRI4)
can be mou nted in different po­
sitions for added Ilextbtlt ty: It
can be mounted off the board
for rem ote tunin g purposes .

Make sure all h oles marked
MG" In Fig. 4 have Ju mper wires
passed through them and sol­
dered on both sides of the PC
board as shown In Fig. 7. Also.
both sides of the board must be
grounded toget her wit h coppe r
(011 tape. also as shown in Fig. 7.
Once the tape Is in place . so lde r
both sides.

Nex t m a ke ca pacito r CW.
Take a small sq ua re of G- IO.
0.062 material (the same as the
PC board material) and trim It
to a ¥.6-lnch square. Install It on
the so lder s ide of the board as
shown In Fig. 8. Con nect coax­
Ial 50-oh m cables to J I and J2.
and DC power leads to 0 3 and
ground. Set trimmer capacitors
CI. C5 . and C6 to about 20% of
maximum. and set C9 to abou t
80% of max im u m . If yo u use
R14. It can be set halfway.lfRl4
Is not used . RIO should be tem­
porarllyconnected to a supply of
about +8 volts. Figu re 9 shows
the aut hors prototype .

'tune up
Thnlng consists of peaking

the tuned circuits for best re­
ception . Using a frequency
cou n ter con nec ted ac ross R12 .
adj us t C9 for a n om ina l fre­
quency of 370 to 3 75 MHz. If
Installed . RI4 should vary that
by about :;t 15 MHz. lf R14 Is n ot
Ins talled . 0 to + 12 volts applied
to RIO should do the sa me. The
osc illator migh t stop lfIess than
2 volts Is applied to RIG-which
Is accep table as long as you can
obtain a frequency range of 30
MHz.

Con nect the conve rter to a TV
set tu ned to chan ne l 3 and to an
external an ten na for ATV recep­
tion. Find a signal and peak LI.
L2 . an d L3 for the best p icture.
You ca n also use an RF s ignal
gene ra tor tu ned to 435 MHz If
no on -th e-a ir signal Is ava ilable.
As a las t res ort. you ca n also
peak Lt. L2. and L3 on noise.

It Is also poss ible to expe rt­
mentally peak the conve rter on

UHF channe ls 14. 15. or 16 If n o
other signals are available. Se t
C9 fo r a L. O. frequency of
around 410 to 420 MHz. Note:
This Is only to see if everything
works if theres no other way to
ob tain an AlV signal and you
have no access to a signal gener­
ator. You will la ter have to re­
pea k the conver ter to 420 t0 450
MHz.

If a sweep generator Is avail­
able. s imply peak the converter
for a res ponse as shown In Fig.
10. By trimming CIO Iuse a file
on the edge of it) you can also
experiment with the co u plin g
and resu ltant bandpass shape.
You can also do this with a ca li­
bra ted RF s ignal genera tor and
a receiver and/or RF voltmeter.
but this will take more time.

The converter shou ld be
mou nted in a weat herproof
metal box. if outdoor use Is In­
te n ded. A metal box red uces
stray s ignal p ickup. a n d also
p rotects the converter from
damage.

If you will be remote-tu ni ng
the conver ter (as was sho wn In
Fig. 3). the con ver ter shou ld be
mounted right at the antenna
or very close to It. That penults
a short cable from JI to the an ­
ten na . reducing s ignal losses .
T he con ver te r ca n then be
mou nted as far as 300 feet from
the 1V monitor. R-E
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case. you should trim the level be­
cause the circuits we'lI be building
expect a t-volt signal.

The only other thing 10 notice
here-there just isn't much to the
circuit at all---is that the video signal fC
being fed to the base of the tran- 1;)

sister is related 10 both positive volt- ~
age and ground through AI and A2. ~

The circuit is going to run on a regu- 18
lated 5-volt supp ly: it must be N
steady because the levelof the sup- m
ply voltage is going to havean effect ~
on the level of the video. Wire up the i.
circuit shown in fig. 4 and get the III

video source in place. VYhen we get ~
together next time we'lI start de­
signing some kind ofcircuit to screw
up the signal. R·E 109
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· GENERAL INSTRUMENTS
· SCIEl\'TIFIC ATLAI''TA, · OAK
*- HAM LIN, - EAG LE, · PIONEER
7th Year in business. Thank You
Membe r of Omaha Chamber of Commerce
1 Year warranty on new equipmen t
30 Day money back guarantee
Orde n; shipped from stock within 24 hours
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You want a
bargraph & a full
range counter ­
Optoelectronics

can deliver!
Now for a limi ted time only, $160.
off the list price. for our Full Range
Model 2810 with bargraph - plus:

• Full range -10Hz to 3GHz.
• LCD display (daylight visibility).
• True state-of-the-art technolog y

with the high speed ASIC.
• NiCads & Charger included.
• Ultra-high sensitivity.
• 4 fl!§! gate times.
• Extruded metal case.
• Compatible with MFJ207.

Suggested options
TA100S :
Telescop ing Whip Anlenna ..••...............$ 12.

CC30
Vinyl Carry Case............ ..•.••.••........••..s 15.

BL28:
EL Backtiqtu lor use in roomlight and 10.....
light. .•.......•....•.................•..•..•..........S 45.

TCXO 30:
Precision 1:0.2ppm 20 to 40-C temp.
compensa ted time base .........•.....$100 .

Universal
Handi-Ccu nterw
Model 3000, $37 5. and
Bench Model 8030, $579.
Both offe r frequ ency ,
pe riod , ratio and time
interval.

582 1 NE 14th Ave. • Ft. lauderdale, FL 33334
5% ShipIHandling (Max. $10) U.S. & canada .
15% outside continental U.S.A.
Visa and Master Card accepted.

CIRCLE IU ON FREE INFORMATIONCARD



Within budget.
Without compromise.

Get more of what ) 'OU

mutt in a 61h digit DMM
for just 8995.
TI le l iP 3-I401A gives you more
performance than any oth er D~t~1

for the price, xtore resolution
B eucr accuracy,111(' highest wad­
ing speed. Fas lt'St th roughput. And
widest AC bandwi dth..

It has more standard features,
Likl·IIP-lB. RS-Zl2 and built-in
SCPI commands for more system
I1t·xihility. Plusten extended run e­
lions including co ntinuity, diode
test , limit test. 1l'll( liJ~ hold, dB and
nuu ro give you great er flexibility
011 the bench.

\\11:11more could you W1UlI?
11l(' III' mO IAal so ("OI1I('S \\1Ih
a 3-)"t"ar WaITIUl ly , standard,

'"0"' For more infurmatlon, or same­
<la)' shipment from liP DIRECf,
call 1.soo-l52-1S1-t°' , Ask for
Ext. TD26. And well send you
a dam sheet,

HPJ44ij1ADigital Multimeler
DCAccuracy 11 year) 0.0035%

At Accllracy!1yearl """'Maximuminput l lXX1 Ydc

Readingspeed lOOO1sec
Resolution 100nY, 10 nA.

lDO ""

·r.5.li.... ('rin'
- In ("aNda call l~.a;o.. I"'Pt. -J.'U

There is a better way.

rf,iJI HEWLETT
':l:.I PACKAI'lD

C1RC1.E 171 OH FREE IHFOR IlATIOft CAIlO


